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PREFACE TO THE FIRST EDITION. 



' ' I hold every man a debtor to his profession ; from the which as men of 
course do seek to receive countenance and profit, so ought they of duty t^ 
endeavour themselves, by way of amends, to be a help and ornament there- 
unto."— 7%« Works of Francis Bacon, liOndon, 1859, vol. vii. p. 819. 

With Latham I may say that mine is but " a limited purpose 
— ^it is to regard the diseases of the heart only in one point 
of view, ix,y as they appear in the living man." As this is 
the object of clinical teaching, I have called these lectures 
clinical, though otherwise the term is somewhat of a mis- 
nomer, as the illustrations have been mainly taken from 
patients who have passed from the clinique into the domain 
of morbid anatomy. One obvious advantage of this method 
is the definite connection, provided the cases are sufficiently 
numerous, of certain distinct pre-mortem phenomena with 
equally well-defined post-mortem appearances; a sufficient 
guarantee for the accuracy of this connection being to be found 
in the publicity inseparable from a large teaching hospital like 
the Edinburgh Infirmary, and also in the fact that the life 
history is closed by the physician in the case-book before the 
pathologist commences his record of the morbid appearances. 
In a work such as the present it was impossible to avoid 
narrating cases, but I have restricted these to as few as possible, 
giving only the histories of those patients who may be regarded 
as affording weU-marked examples of the phenomena attending 
any given lesion. 

No two cases of any disease are ever exactly alike, even 
though depending upon the same central lesion. The object 
of all clinical teaching is to show how we are led to determine 
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what is the central lesion in any given case, and to explain 
how the apparently inexplicable phenomena, which consti- 
tute what we term the disease, group themselves naturally 
round that lesion in accordance with physical and physiological 
laws ; and finally, to show how we can influence that central 
lesion by remedies, and how effectually this modification of 
the central cause modifies also the concomitant phenomena, 
though now and then some of these become so developed as to 
require special and independent treatment, a treatment which 
can never be anything but palliative, while that of the 
central lesion may not infrequently be really curative. All 
this I have endeavoured to do in relation to cardiac disease, 
and though none of the lectures have ever been actually 
delivered as they now stand, they yet comprise the essence of 
my clinical teaching, in regard to diseases of the heart and 
aorta, during the last eight years. By putting this into the 
lecture form, I have been enabled to write with more ease 
to myself, and, what is of more importance, I have been 
enabled to avoid noticing any special subject which has not 
happened to come under my own observation. I have thus 
been enabled to avoid the mere repetition of the statements of 
those who have preceded me in the same field of inquiry, and 
by transcribing my descriptions of disease directly from the 
book of nature, and basing my explanations of the phenomena 
observed — and, to a large and most important extent, their 
treatment also — upon physical laws and the results of experi- 
mental physiology.* I have done what I could to remove 



* I may as weH state here that, thoagh I myself never performed one single 
exj^eriincnt upon a living animal, and though I deprecate as much as any one 
the undue multiplication of such experiments, I yet hold it to be true that 
much that is now plain in cardiac diagnosis, and definite in the treatment of 
cardiac disease, has been made so by means of experimental physiology, and 
that many patients now living owe their lives primarily to this method of 
investigation, a method of investigation which, kept within due bounds, cannot 
bo regarded as inconsistent with Christian humanity, when we reflect that to 
save one life alone a whole herd of swine were sent into the depths of the sea of 
Gennesareth, and that we are also told ** ye are of more value than many 
sparrows," or frogs either. 
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the diagnosis and treatment of these diseases from the domain 
of mere specalative opinion, and to place them under direct 
scientific control. And if in any respect I have failed in 
doing so, the failure is undoubtedly due to my own ignorance, 
and will by and by be remedied by some worthier successor, 
who will base his diagnosis upon a more successful application 
of the laws and facts of physics, to the explanation of the 
phenomena connected with cardiac disease, and rest his treat- 
ment upon more accurate physiological knowledge. For " the 
thoughts of men are widened by the process of the suns," 
and to trace this process in the diagnosis and treatment 
of cardiac disease we neither require to go very far back in 
medical history, nor even to read many books. For though in 
1531 the pulmonary circulation was shown by Servetus to be 
reasonably probable,* yet it was not till 1628 •(• — nearly a 
century afterwards — that Harvey first gave to the world 
a full account of the double systemic and pulmonary 
circulation, which he had already publicly taught and demon- 
strated since 1619. Of course, any attempts at the diagnosis 
of cardiac diseases previous to this period can possess no 
scientific value whatever, and even their treatment must have 
been founded on the vaguest empiricism. And for long after 
this era, as before it, the various essays upon diseases of the 
heart are of no value except in so far as they contain a number 
of curious pathological observations. Even Senac's great 
work, the first complete monograph upon diseases of the heart, 
is solely valuable in this respect. J Thus, while Harvey may 
be considered to have founded the modern physiology of the 
heart and the circulation in 1628, and Morgagni must be 
equally regarded as the founder of the modern pathology of 
the organs concerned in 1762, § it is from Corvisart that we 

• De TriniteUis Erroribus. Basil, 1631. 

t ExercUaiio Anatomica de Motu Cordis et SaiiguinU in Animalihm 
Francoferse, 1628. 

X TraiU de la Structure du Coeur, de son Action, et dc ses Maladies. Paris, 
1749. 

§ De Scdibus et Oausis Morborum per Anatomea indagatis. Venet. 1762. 
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date the origin of the modern system of diagnosis — ^in 1806.* 
Corvisart was first physician to the Great Napoleon, and 
was said to have been the only man of independent mind 
about his court, having been not more remarkable for his 
modesty than for his skill, especially in diagnosis. As a 
sample of. the high estimation in which his diagnostic powers 
were held both by tlie laity and the profession, two anecdotes 
may be related. In one he is represented as standing before 
a portrait and saying, "If the artist painted this picture 
correctly from the life, the original of this portrait must 
be already dead from disease of the heart." It is added 
that this was actually the case. In the other, Dupuytren is 
represented as saying, " I liave often observed the marvellous 
skill with wliich Corvisart not only pointed out the nature 
and position of a cardiac lesion, and indicated almost to a 
line the exact size of that cardiac orifice which he had 
diagnosed as contracted." We know very well that no 
amount of diagnostic skill would, even now-a-days, justify 
either statement, though by a species of ^v<TTO'xia Corvisart 
might by chance have been right enough in occasional 
instances. He was the first to make practical use of Aueu- 
brugger'sf invention (1761) of percussion, and he was also 
in the habit of listening to the sounds made by the heart, but 
it was to Laennec, J as every one knows, that we owe (1819) 
the first attempt at the scientific application of auscultation 
to the diagnosis of disease. And it is to Bouillaud§ (1824) 
that we owe the first application of scientific auscultation 
to the diagnosis of cardiac disease, thus opening up the 
means of attaining an accuracy, the possibilities of which 
are as yet only dawning on the professional mind. But it is 
to the clinical experience, and above all, to the practical 

* Essai sur les Maladies et les Lesions Organiqiie du Coeur et des gros 
Vdisseaux. Paris, 1806. 

t Invevtmn Novum ex Perctissione Tlioracis humanif ut signo ahstrusos 
pectoris morbos dciegendi. Vindobonte, 1761. 

t De VAiiscuUcUion ttUdieUe. Paris, 1819. 

§ TraiU Clinique des Maladies du Coeur. Paris, 1824. 
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experiments of James Hope* (1832), that we owe a very 
considerable advance in our knowledge of the causes of cardiac 
murmurs, in particular, I believe he is the first who noted the 
occurrence of mitral regurgitation from simple dilatation of 
the ventricle, the orifice being healthy. To Bouillaud, how- 
ever, following Laennec, we owe the distinct statement that 
the auricle is found to pulsate alternately with the ventricles 
in certain cases of disease, particularly in cases of mitral con- 
striction. And this observation, which is altogether slighted 
by Hope, had no doubt its influence in leading M. Forget -f- 
(1851) to his doctrine of retro-dilatation, which is the first 
distinct, though very imperfect, attempt at the foundation of 
a physiologico-pathology of the morbid heart, J a mode of 
investigation which seems destined to produce very important 
results in the detection of cardiac diseases. Closely following 
Forget, we have the very instructive work of Stokes § (1854), 
whose interesting chapters upon the condition of the heart in 
fevers, and upon the eflfect of defective cardiac power upon the 
cerebral circulation, are amongst the most important additions 
made in recent times to our knowledge of cardiac pathology. 
The only other work that I have to add to this list, fully to 
bring down the history of cardiac diagnosis to the present 
day, is the admirable compendium of Von Dusch|| (1868), 
which has, in my opinion, no equal in any language as a 
practical exposition of the art of diagnosing diseases of the 
heart. 

It is not yet seventy years since science in any form became 
applied to the diagnosis of cardiac disease ; each of the works 
which I have enumerated constitutes an era in the history of 
the development of this diagnosis, and a consideration of the 
half dozen works I have recorded is suflScient to enable us to 

* Treatise on the Diseases of the Heart and Great Vessels. London, 1832. 
t Pricis Thiorique et Pratique des Maladies du Cosur. Strasbourg ct Paris, 
1861. 
t Op. cit. p. 18. 

§ The Diseases of the Heart and Aorta. Dublin, 1854. 
U Lehrbuch der Herzkrankheiten. Leipzig, 1868. 



trace the progress of cardiac diagnosis from its earliest dawij- 
inga quite down to the present day. To mark more accurately 
the gradual yet decided advance, I have purposely quoted the 
first edition of each work ; for the views first promulgated by 
Bouillaud and Hope, for instance, were very much modified in 
subsequent editions, aud the student loses very much the sen- 
sation of gradual progress if lie reads only the last edition of 
either. In this brief survey of the progress of cardiac diagnosis 
I have purposely restricted myself to practical treatises of 
diseases of the heart. To extend the survey wider would be to 
give an entire bibliography of the subject, which seems to me 
quite unnecessary. I may, however, add that the only two 
modern works on percussion and auscultation which contain 
important novelties in the practical application, or the scien- 
tific explanation of these arts, ai-e those of Skoda " aud of Paul 
Niemeyer.-f And I may also mention the work of Allan 
Bums J as containing some important observations, especially 
in regard to mitral stenosis and epigastric pulsation ; the paper 
by Billing! on the sounds of the heart, as containing the first 
promulgation of views in regard to their production, which 
have since been adopted, and upon which much of modern 
diagnosis hangs, and in this respect Kouanet's || paper is also 
of importance ; also Corrigan's IT important paper on aortic 
regurgitation ; and the papers by Fauve!,'* Gairdner,-t~f Hilton 
Fagge,JJ and Galabin,§§ upon mitral stenosis. 

In regard to the treatment of cardiac disease, it is only in 



* Jbhaadliiiff Ulier Ptrtiutu/n and JiukiiUatwn. Wieii, 1839. 

t TbeorttiKhm vnd Cliniacheu Umuiburh der I'treuatiim und AvscaittUUiii, 
Erlangen, 1870, 

\ On aotM Diteanf* of Ote Htart. Edinburgh, ISOe. 

\ Lanett, Miij 1832. 

II Jourtuil Btbdmnadaire, No. 97. 

V EdiahiTijk Medical and Surgiml Journal, vol. xxxvit. IS32. 

** ■■ Ueluoirc sur Its agaea SteUioscolriiiues dn mtrecisaeinent de I'onlice 
auricolo-voDlriouloire gauohe da Cosur," AreMwi QHiiralca de Mcdcciitc, 
torn. i. 1818. 

tf £din. Mid. Jour. Not. 1861. 

^ Ovy'a Hoapilat RcporU, 3il aeries, vcL xvi. 

eS lUd. Tol, II. 
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recent times that any important advance has been made. 
Senac says : " A m^sure qu'on p^n^tre dans les maladies da 
coeur, la medicine parait plus sterile ; que peut'on esp^rer des 
medicaments, par exemple, dans les dilatations du coeur ? " * 
But to this doleful query modern medicine has given a most 
triumphant reply, and can truly say that there are few diseases 
more amenable to treatment than moderate dilatation of the 
heart, while every form of cardiac disease is susceptible of a 
degree of relief which but a few years ago was wholly 
undreamed of ; but for a further consideration of this I must 
refer to the body of this work generally, and particularly to 
chaps. iiL, vi, vii, xii., and xiv. ; and I believe that a com- 
parison of these chapters with even the latest works on cardiac 
therapeutics will show that a very considerable advance in 
this respect has been made in quite recent times, and that this 
advance is undoubtedly due, or at all events owes much of its 
precision, to the researches of physiologists. I regret very 
much that I can give no definite statistical information as to 
the prevalence of the various forms of disease of the heart, 
because my own time and attention have been otherwise 
occupied, and I find that those statistics, accumulated for me 
by my various resident physicians, are not of much practical 
importance. During the eight years that I have been con- 
nected with the Royal Infirmary here, I have had under my 
care in its wards considerably over 2000 cases of general 
disease, exclusive of cases of continued and eruptive fevers. 
Some of the ward journals have gone amissing, but I have 
records of 1968 cases, of whom over 200 were cases of cardiac 
disease. Of these 67 are recorded under the head of aortic 
regurgitation alone, and 18 under that of aortic and mitral 
disease ; there were 85 therefore in whom aortic regurgitation 
was the most important lesion. 77 cases are recorded under 
the head of mitral stenosis, and 48 simply under that of mitral 
disease ; of these, therefore, a presystolic murmur must have 

* Op. cU. vol. ii. livre iv. chap. iv. p. 828. 
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constituted the predominant sign in the first series, and a 
systolic murmur in the second — 125 cases in all of mitral 
disease, and 213 in all of aortic and mitral disease, exclusive 
of cases of simple dilatation, of dilated hypertrophy, of tricuspid 
regurgitation or obstruction, or of pulmonary obstruction. 
These statistics are obviously of no value except as ajffording 
an approximate indication of the numbers of cardiac cases 
coming annually under my observation in the Infirmary alone. 
In future I shall endeavour to have the cases of cardiac disease 
coming under my own care more accurately recorded, both as 
to their exact nature and as to their probable causation. 

I have also to apologise for the large number of cases 
recorded in the chapter on the treatment of aortic aneurism, 
as well as for their fulness of detail, but the subject appeared 
to me of so much importance as imperatively to call for 
full information. I may add, that I have had under my care 
in the Infirmary during the last eight years over thirty cases 
of aortic aneurism, of whom 31 were cases of thoracic aneurism, 
23 of them males and 8 females, and 5 were cases of abdo- 
minal aneurism (aortic), all males. 

In conclusion, I may say, that no one can be more conscious 
of the many shortcomings of this work than I am myself, or I 
may add more desirous that any opinions advanced in it 
should only be received in so far as they shall be found to be 
consistent with the truths of those sciences upon which the 
successful practice of our profession is based. 



17 Walker Street, 
Edinburgh, December 1875. 
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I HAVE to thank the profession for the kindly manner with 
which the first edition of this work was received, notwith- 
standing its many faults. The present edition has been 
almost entirely re- written and is somewhat enlarged, advantage 
having been taken of this opportunity to obviate certain 
misconceptions to which some of the statements in the former 
edition seem to have been exposed. The living cases formerly 
narrated have been brought down to date, one or two having 
fallen out of sight. An attempt has also been made to explain 
the action and to formulate rules for the use of digitalis in 
disease of the heart, and of iodide of potassium in aneurism, 
which, if not absolutely accurate, are at least in accordance 
with the results obtained by pharmacologists, and will, it is 
hoped, prove useful to practitioners. As formerly, I desire 
all my statements of facts, or what I believe to be facts, to be 
carefully tested ; but as no human work is perfect, I claim 
indulgence for the manner of stating. 

G. W. B. 



17 Walker Street, 
Edinburoh, December 1881. 



The two following sphygmographic pulse tracings belong to the curiosities 
of medical science, and are yet not without a practical interest. I owe them 
to the kindness of Dr Sidey, the surgeon of our prison, who was the first to 
observe that after somatic death by hanging, the pulse did not immediately 
cease, but gradually died away during a period of about twenty minutes. 
The tracings were taken by Dr Tempest Anderson, surgeon to the jail at York, 
through whose kind permission, as well as that of Captain Twyford, governor 
of York Castle, they are here inserted. 





S'JO. a.fiL 
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DISEASES OF THE HEART. 



LECTURE L 

ON THE DIAGNOSIS OF CARDIAC DISEASE GENERALLY, WITH 
REFERENCE TO THE SYMPTOMS AND THE PHYSICAL SIGNS. 

Gentlemen, — In gathering together the prominent facts in 
relation to the circulatory system in any case, few things are 
more striking than the apparent irrelevance of the symptoms 
in many of those patients who are otherwise ascertained to be 
suffering from serious cardiac disease, if we perhaps except the 
equally remarkable fact, that cardiac symptoms are frequently 
complained of when no cardiac disease exists. Thus, should 
a patient come to you complaining of palpitation, irregular 
action, or of his heart generally, you may at once assure him, 
without much fear of being wrong, that his heart is all right, 
that he is only weak, nervous,' and probably dyspeptic. The 
exceptions to this rule occur in those past middle life and in 
old hospital patients, who, from having been so often lectured 
over, are almost as well acquainted with their own special 
lesion as an average practitioner. 

Of course, if pain be a predominant symptom, that is usually 
referred to the region of the heart, but not always to the organ 
itself ; and we continually meet with cases in which serious 
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valvular Isaion has ex.istei.1 for many years altogether unaotii^ 
hy the patient, even although he may have been leading an 
active and laborious life. Such a lesion is said to be mute ; 
that is, it has been perfectly compensated, and it never asserts 
itself as a disease until that compensation has been ruptured 
by accident, or by the gradual advance of those organic changes 
which are inseparable from it. In the one case the ruptured 
compensation is reparable, and comparative health may be 
restored ; in the other, it is irreparable, though judicious treat- 
ment may prolong life and postpone the inevitable end, 

A truly cardiac patient— one suffering from actual disease 
of the heart — as a rule comes to you complaining, not of that 
organ, but of one or other of the secondary results of his lesion. 
He complains of breathleasness or of dropsy, either or both of 
which may result from that lesion if it be iosufBciently com- 
pensated, or if the compensation be ruptured. 

If the patient cotuplain of shortness of breath, as is often 
the case, you will find that this cardiac breathless neas 
presents certain distiuctive features wherein it differs from 
pulmonary breathlessness, the most striking of these being the 
]iarfect tranquillity of the breathing while the patient is at rest, 
at the same time that any exertion at once produces so anxious 
a desire for more air as can be expressed by no fitter term 
than the air-hunger of the Germans. The amount of lesion is 
not to be measured by this breath lessn ess, but its seriousness, 
as dependent upon the degree in which the compensation is 
ruptured, may certainly be so. The patient may only pufl' 
considerably in going up a hill or ascending a stair, or his 
shortness of breath may be so great as speedily to compel him 
to call a halt on attempting either of these feats ; or it may be 
BO extreme as to prove distressing on making such perfectly 
trifling exertions as merely sitting up or turning in bed. At 
the same time there is no true djspncea, or difficult breathing 
properly so called ; there is no obstruction either to inspiration 
ir expiration : there may even be no curtailment of the air-apace 
f iu the lungs from any cause whatever; the breathing while 
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the patient is at rest is perfectly quiet and natural : yet such 
is the difiSculfy — from cardiac causes — of getting the blood 
aerated^ that the slightest exertion produces such a gasping 
inquietude as is extremely characteristic. This is one form of 
cardiac asthma, as it is termed ; now and then we have another 
in which the breathlessness^ though not dependent upon 
exertion, is yet equally independent of pulmonary lesion. In 
this case the patient wakes gasping and alarmed from his first 
sleep ; he has palpitation, occasionally pain (angina), almost 
always irregular action of the heart, which is always feeble ; 
now and then the patient is sick, and sometimes vomits a 
mouthful or two. This form of cardiac asthma is mostly 
senile in character, and associated with muscular degeneration 
rather than with valvular lesion. It frequeatly arises from 
some slight gastric derangement, which reflexly affects the 
enfeebled heart in an injurious manner ; and it is often the 
beginning of the end to those affected — the first intimation 
that the " pitcher is broken at the fountain/' and that death 
has already seized the very citadel of life. 

Such patients, however, never come ta you — you are always 
sent for to see them ; and I have only mentioned this affection 
now to illustrate the fact, that exertion is not always necessary 
to produce cardiac breathlessness, and that even in this case 
the panting is characteristic, while the absence of pulmonary 
lesion marks its cardiac origin. 

To produce so-called cardiac breathlessness, however, it is 
not necessary to have actual cardiac disease. Breathlessness 
depends upon imperfect aeration of the blood, and in the 
absence of pulmonary lesion may depend upon lesion of the 
heart or of the blood itself. Even though a patient, then, 
presents all the characteristic symptoms of cardiac asthma, we 
must not therefore set him down as certainly labouring under 
cardiac disease : he may be only anaemic. But inasmuch as 
anaemia and cardiac disease frequently coexist, the assured 
presence of the former, evinced by the bloodless condition of the 
lips, gums, &c., does not exclude the latter. The presence of a 
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breathlessness having the characteristic symptoms described, 
makes us certain that we have to do with a haemic or a cardiac 
lesion ; which it is, we must determine by further inquiries. 

Dropsy depending upon cardiac disease always* begins 
across the instep, and gradually fills up the lower extremities, 
the face and upper parts of the body remaiuiug frea But 
inasmuch as the a3dema of simple debility commences in the 
same position and pursues the same course, such a dropsy 
cannot be accepted as certainly indicative of the existence 
of cardiac disease, but must only be received as a hint that 
possibly the heart may be affected. 

When a patient, then, who breathes easily when at rest 
complains of breathlessness on exertion, or of swelling of his 
feet, with or even without marked breathlessness, we suspect 
the heart to be the organ at fault, and we proceed to confirm 
or to set aside that suspicion by further investigation. 

In further examining the condition of our patient, we first 
feel both radial pulses simultaneously, noting whether the 
arteries are firmer or more tortuous than usual (atheroma). If 
there be a marked difference between the two radial arteries, 
we feel both brachials simultaneously ; if these be equal, the 
difference between the two radials is due to irregular distribu- 
tion. If the brachials differ, in all probability there is some 
abnormal physical cause to account for it — possibly an aneurism, 
the mode of detecting which we shall afterwards describe. 
Should the radial pulses be equal and regular, but small and 
f ieble, we elevate the wrist to a level with the head, if the 
patient be standing or sitting ; if lying, we elevate the arm to 
its full length perpendicularly to the body. Should the pulse 
then become extinguished, or nearly so, the patient is anajmic, 
and possibly anaemia is his sole disease ; but we must never 
under any circumstances rely upon one symptom, however 
apparently trustworthy, but merely note it as an aid and a 
guide in our further investigation. Should the pulse, after 

• "Almost invariably," says Walsho, " any exception being excessively rare." 
—** Diseases of the Heart," 3«l edition, London, 1862, p. 302. 
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elevation of the arm, remaia still small and feeble, but distinct, 
the cardiac disease, if present, is mitral. Irregularity of the 
pulse confirms this suspicion ; extreme irregularity points to 
the probability of the ajffection of the mitral valve being con- 
striction rather than simple insufficiency. Should the small, 
feeble, and possibly irregular pulse remain not only distinct 
after the elevation of the arm, but become more so, the systolic 
impulse being followed by such a sudden and complete collapse 
as to render the impulse apparently more marked, then we 
have to do with a double lesion, a mitral and also an aortic 
regurgitation. This form of pulse is, however, not always 
well marked, in many caees is not easy of detection, and is 
therefore not to be relied upon, unless the collapse is distinct. 
Tn simple aortic regurgitation, however, the peculiar sensation 
conveyed to the finger, and well known by the terms water 
hammer or Corrigan's pulse,* is usually well marked, and 
frequently so greatly increased by elevation of the arm as to 
become almost painful, and wholly unmistakable. 

We see, then, that while certain general symptoms indicate 
with greater or less probability the existence of cardiac disease, 
the examination of the pulse alone may not only confer more 
or less certainty on the suspicions thus aroused, but may 
even enable us in some degree *to predicate the nature of the 
lesion. 

We next examine the state of the patient by the inspection 
of his thorax and neck, noting first whether there is any undue 
pulsation in the carotid aiteries, or in the tracheal fossa ; 
whether the v^ins are enlarged, and whether they pulsate or 
not. And to determine the latter fact in anaemic patients is 
sometimes a matter of some nicety, especially if they be young, 
as the veins are then. small, and apt to be hidden by the sub- 
cutaneous fat, whioh is always more abundant than in older 
patients. When the individual is lying flat, a mere flicker at 

• Kufe "Edinburgh Medical and Surgical Journal," vol. xxxvii., for April 
1832, pp. 227, 229, where the phenomena referred to arc described for the first 
time by the late Sir Dominic Corrigau. 
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the root of Llie jugular vein is of no importance, as it is fouud 
iu moat healtliy puople. A simple undulation in the jugular 
is a sign of considerable congestion of the right auricle, with 
propagation through it of the systolic impulse of the ventricle, 
the valves at the root of tlie vein remaining intact. But 
when we have distinct systohc pulsation propagated into the 
jugular veina, then we know tliat we have to do with dilatation 
of the right ventricle of some standing, which has rendered 
incompetent not only the tricuspid valve but also the venous 
valves at the root of the neck, and which must therefore have 
iuterfei-ed injuriously with the systemic circulation. This 
venous pulsation is usually most evident in the right jugular 
vein, and is readily seen en preseing np the blood in the vein 
to the middle »t the neck with the finger, the vein filling from 
below in a succession of waves synchronous with the cardiac 
pulsations. 

Visible venous pulsation is therefore invariably a sign of 
considerable dilatation, with or without hypertrophy of the 
r^ht ventricle, and its distinctness may be accepted bb a 
measure of the persistence and degree of that dilatation ; but 
visible nrteritd pulsation is occasionally found, especially in the 
peripheral vessels, in the normal condition, and is still more 
marked when these vessels are atheromatous and tortuous, as 
they frequently are ia advanced age. Hut if we confine our 
inspection simply to the carotids, the tracheal fossa, and the 
brachials, and if we find well-marked, escessive, and sym- 
metrical pulsation there, in the erect or semi-erect position. 
this will invariably be found associated with regurgitation 
through the aortic valves, and with coexistent dilatation and 
considerable hypertrophy of the left side. 

Inspection of the chest in its normal condition reveals for 
the most part a perfectly symmetrical state of the thoracic 
walls, on both sides of the sternum. These walls gently rise 
and fallrhytbmically with the in- and expiration, the only thing 
breaking the monotony of this gentle undulation being the tap 
of the cardiac apex — averaging four taps to each respiratory 
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wave — ^which is visible between the fifth and sixth ribs, about 
two inches from the left edge of the sternum.* Any deviation 
from these appearances is abnormal, though possibly not of 
much import Thus, in many cases, the precordial region is 
more prominent than the similar region to the right of the 
sternum. Frequently this is of no consequence, yet it may be 
associated with enlargement of the heart, or with pericardiac 
effusion if the intercostal spaces be effaced. Of itself, it is a 
sign of little importance ; and in ascertaining its presence, we 
must be careful not to be misled by any rachitic bulgings of the 
ribs, or even by the more than usually distinct pulsations of the 
heart in children or in meagre individuals, which may apparently 
simulate a bulging. This latter simulation is readily corrected 
by more careful inspection, supplemented by palpation and 
measurement. In the rachitic chest the spinal column is usually 
found to be curved, or, at all events, the costal arch is deformed 
and depressed posteriorly when it bulges in front. Bulgings 
dependent upon arterial aneurisms invariably commence above 
the fourth lib, and appear as mere local tumours. Depression 
of the precordial region is much more rare than its elevation, 
and is the result of previous pericarditis, and the indication of 
adhesion of the visceral and parietal portions of the pericardium. 
We must also distinguish between a permanent and general 
depression of the cardiac region and those rhythmical depres- 
sions of the intercostal spaces which occur over the apex, or 
even over a more extended portion of the heart's surface, as 
the result of adhesions of the pericardium, not only to the 
heart, but also to the pleura, and through that to the walls 
of the chest, but which are sometimes, especially in thin- 
walled chests, simply the result of atmospheric pressure 
depressing the intercostal spaces at the moment of the cardiac 
contraction, where no adhesions exist ; this form of rhythmical 
depression being invariably associated with some degree of 
enlargement — not always hypertrophy — of the heart and con- 

* Those who have worked much with female patients will appreciate the 
discarding of the nipple aa a fixed point. 
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flequent displacement of the lung. Alterations in the position 
and extent of the apex beat are also readily appreciable by the 
eye. These must be noted accordingly, to be afterwards more 
fully investigated by palpation. Pulsation is also frequently 
seen in the epigastric region. Sometimes this is associated 
with absence of the apex beat from its usual position, and is to 
be regarded as one form of its displacement — a displacement 
which may be brought about in various ways, the commonest 
ot these being dQatation of the right ventricle, by which the 
left ventricle is pushed backwards, the right one communicating 
its impulse to the lower part of the sternum and to the liver, 
which is then seen to pulsate in the scrobiculus cordis. It 
may be doubted if such pulsations are ever visible in a per- 
fectly normal condition of the heart and neighbouring organs. 
Assuredly, they are often seen where no actual cardiac disease 
exists ; simple dilatation of the right ventricle is invariably 
more or less present when pulmonary congestion exists, even 
from such simple and temporary causes as strenuous exertion 
or bronchial catarrh ; and whenever dilatation of the right side 
exists to any considerable extent, epigastric pulsation may be 
seen. It is rendered more perceptible by any cause which 
may effectively conduce to the transmission of such impulse 
to the abdominal walls. Thus it is sometimes favoured by 
the existence of effusion in the pericardium, but especially by 
the occurrence of enlargement of the liver, which is so usual 
a.<x)ncomitant of dilatation of the right ventricle. Not infre- 
quently the systolic impulse of the venous regurgitation is so 
great as to induce expansile pulsation of the whole liver, a 
pulsation which is then visible, not merely in the scrobiculus 
cordis, but throughout the whole right hypochondriac region ;* 

an extent of hepatic pulsation which, apart from its expansile 

• 

* This form of hepatic j)ulsation was first described by Allan Burns, in his 
"Observations on some of the most Frequent and Important Diseases of the 
Heart," Edin. 1833. At p. 265, he quotes a case from Senac, in which direct 
pulsation was communicated to the epigastrium by a vena cava inferior, the 
size of a man's arm. At p. 266, ho also mentions a case in which he states that 
epigastric pulsation was produced by repercussion from solidified lungs. 



DISEASES OF THE HEART. 

character, is uot, however, distiuctive of venous regurgitation, 
as it is occasionally seen as the result of the impulse com- 
municated by a large aneurism lying immediately above the 
liver.* There are other pulsations in the epigastric region 
not depending upon cardiac impulse, such as the ordinary 
beating of the abdominal aorta, which occasionally becomes 
visible through the emaciation of those previously of full 
habit, or which may be transmitted to the abdominal surface 
by some overlying tumour. Now and then this pulsation is 
actually aneurismal in character : much more frequently it is 
simply neurotic, and yet limited to the abdominal aorta. 
Under some of these circumstances we can readily understand 
that the pulsation extends downwards along the course of the 
aorta ; under others, as when propagated upwards by a solid 
tumour, it is obvious that it may not only be limited in its 
longitudinal propagation, but may even extend transversely. 
Inspection directs the attention to these pulsations, indicating 
to an experienced eye their probable nature, which can only 
be accurately determined by other means of exploration. In 
rare instances, a pulsatory movement is also communicated to 
the epigastrium through the movement of the heart's apex 
during the ventricular systole, pulling upwards an adherent 
pericardium, diaphragm, and liver.f This movement is, of 
course, exactly the reverse of that in ordinary epigastric 

• Extract of a letter from a late physician labouring under aneurism of the 
thoracic aorta projecting through the sternum : — ** I am satisfied that your 
view of the origin of the liver pulsations from the aneurism mainly is the cor- 
rect one, however discouraging to myself that may be. But I have this to say, 
on the more cheerftd side, that if an enlarged liver has had nothing to do with 

them (as Dr says), and which by decreasing in bulk has caused them to 

be less felt, the very great decrease in them which has occurred since I began 
the iodide, is very favourable to the conclusion, that under its action the sac 
must have contracted considerably. Early in February, before I had reason 
to suspect any increase of the liver, the pulsations had the effect of expanding 
the opposite sides of the hypochondria at each beat, an effect which is not now 
perceptible, though I am supposing the liver to be larger, in which, however, 1 
may be mistaken." Dated 8d May 1870. 

+ A remarkable instance of this will bo found detailed in a note on p. 2H ol 
" Copland's 'Dictionary of Practical Medicine," vol. ii. 
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pulsation. As this extensive adhesion is, as a rule, the result 
of a severe and extended inflammation, affecting the whole 
surface of the heart, we can readily understand how, in such 
circumstances, a universal undulatory movement may be per- 
ceived, in which, when the heart's action is at all rapid (over 
90 beats per minute), it may be difficult to say what parts of 
the motion are systolic and what are diastolia In these cir- 
cumstances, the variations in time between the movements of 
any two parts are readily rendered visible by attaching to each, 
by means of a pellet of beeswax, a bristle carrying a small 
paper flag ; and when the pulse is over 90, this is the only 
way in which such dififerences can be ascertained with any 
certainty ; and it is a means of attaining accuracy in diagnosis 
often of much importance, especially when we have pulsations 
visible above the fourth rib, which may be either aneurisms 
of the aorta or pulsations of the auricle. A comparison of 
the movements of a flag on the doubtful point with one over 
the apex, will settle the matter at once, as the beat of the 
auricles always precedes that of the ventricle, while, however 
near the heart an aortic aneurism may be, its pulsation can 
never precede that of the ventricles, but must either be 
synchronous or succeed it by an interval which is more or 
less appreciable The determination of this fact, we shall 
afterwards see, may be a matter of some importance in the 
diagnosis of cardiac lesions. 

Palpation confirms the information obtained by inspection, 
and adds somewhat to it. On placing the hand over the 
cardiac area, in many people with thin chest walls, we can 
distinctly perceive the alternate movements of auricular and 
ventricular systole, with each corresponding diastole ; and, of 
course, we can also readily appreciate any pathological change 
in these movements. Great increase in their force indicates 
hypertrophy ; but a diminution of that force is by no means 
to be regarded as a certain indication of atrophy, dilatation 
without hypertrophy, or even of cardiac debility from any 
cause, — though it may be a sign of one or other of these pheno- 
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mena, as well as of great pericardiac effusion, pulmonary 
emphysema, or mere increased muscularity of the thoracic 
walls. In many of these cases, especially in pericardiac 
effusion, but more or less in all, the cardiac shock may be 
rendered perceptible to the hand, by causing the patient to sit 
up and lean well forwards. In this case, the readiness with 
which it can be appreciated, and the position in which it is 
felt, must be carefully noted. Forcible pulsation above the 
fourth rib, and within the cardiac area, may be aneurismal, 
but if to the left of the sternum it more commonly depends 
upon dilatation and hypertrophy of the appendix of the left 
auricle. Forcible pulsation chiefly to the left of the cardiac 
area below the fourth rib, with depression of the apex beat, 
indicates dilatation and hypertrophy of the left ventricle ; 
while pulsation beneath the lower part of the sternum, with 
disappearance of the apex beat, reveals dilatation with or 
without hypertrophy of the right ventricle, the extent of 
dilatation being to some extent measurable by the amount of 
epigastric pidsation, while the degree of hypertrophy is denoted 
by the force ®f the pulsation. When the whole heart is 
hypertrophied and dilated, a more, or less violent shock may 
be felt over the whole of the cardiac area; and when this 
hypertrophy is great, the shock may be double — the first 
forcible and systolic, the second less forcible and diastolic, — 
the result of the rebound of the enlarged heart from the 
posterior thoracic walls. 

Displacement of the apex beat may be produced in the normal 
state by inclining the patient to the left side, when it may pass 
to the left a little farther even than a point equidistant between 
its normal position and the axillary line ; and by inclining the 
patient to the right, the apex beat becomes faint or disappears, 
the right side of the heart being then felt to give a distinct 
pulsation in the epigastrium. In pericardiac effusion, the apex 
beat— or what seems to be so — may be displaced upwards as 
far as the fourth interspace, and slightly outwards to the left. 
In pleural e£fusion on the left side, it may be turned quite 
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rouud the other way into a similar position on the right side, 
and pleuritic effusion on the right side may displace it towards 
the left. In hypertrophy, with dilatation of the left ventricle, 
the apex beat passes downwards and to the left In a similar 
condition of the right ventricle, it may entirely disappear from 
its normal position, a diffuse impulse at the lower end of the 
sternum revealing the cause. 

When the left lung is retracted from the base of the heart 
fi'om any cause, the pulsation of the pulmonary artery between 
the second and third ribs, close to the sternum, may be dis- 
tinctly felt, and even the click of the semilunar valves perceived, 
because sound consists of vibrations sufficiently rapid to be 
appreciated by the ear, and may be both felt and seen if the 
propagating medium be suitable. Hence the palpating hand 
can readily perceive the friction resulting from the rubbing 
together of the two layers of the pericardium roughened by 
lymph, and may even recognise tlie vibration of valvular 
murmurs. When rough, these vibrations have received the 
name of the purring thrill — fremisscmeivt cataire — because the 
sensation felt resembles that perceived on placing the hand 
on the body of a cat in the act of purring. Abnormal pulsa- 
tions along the course of the thoracic aorta are usually 
confined to the ascending and transverse portions, and may 
be the result of simple displacement of the vessel, as occasion- 
ally happens in rickety chests, or they may be caused by 
aneurismal dilatations, and must be sought for in the tracheal 
fossa, as well as between the ribs along the course of the aorta, 
especially during expiration, when such pulsations, if faint, 
are most readily felt. 

From all this we see that a very great amount of informa- 
tion may be obtained from palpation, a great part of the 
diagnosis frequently depending upon the information thus 
received. The points to be specially noted are — 1st, The posi- 
tion of any perceptible pulsation ; 2rf, Its extent and force ; 
3dy Its rhythm, whether systolic, diastolic, intermittent, or 
irregular ; and 4ih, Whether any vibratile sensations are 
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perceptible over the seat of pulsation, and if so, what is their 
apparent rhythm. 

Having thus registered all the information to be obtained 
from the inspection and palpation of our patient, we now 
proceed to percuss him, and from this we procure information 
of a totally dififerent character from any hitherto obtained. 
Up to this time we have been dealing with phenomena which 
can be seen and felt, but by percussion we can map out the 
entire cardiac organ, or at least we can limit with very con- 
siderable accuracy the extent of the cardiac dulness even in 
those parts where movement is unseen and unfelt; and, as we 
shall by-and-by see, we thus possess ourselves of a most 
important link in the chain of facts which connects those 
visible and tangible phenomena with that hidden cause, the 
condition of which it is our object to elicit. Percussion of 
the heart is usually reckoned rather a difficult and unsatis- 
factory procedure ; in reality, if we set about it in a right 
way, and correctly interpret its indications, it is not only one 
of the easiest but also one of the most instructive problems to 
be found in the varied applications of this method of diagnosis. 
All that we can learn from percussion is simply the size, form, 
and position of the precordial dulness, but we can learn these 
accurately, and, as already said, these are facts which may 
materially aid us in our inquiry. 

Percussion, in medical parlance, is the art of ascertaining the 
condition of the internal organs of the body, as to resonance, 
by percussing or tapping upon the surface of the body just 
exterior to the organ whose state we wish to examine. It is 
obvious that this condition may be modified, first, by the 
amount of air contained beneath the part percussed — the size 
of the resonant cavity ; and, second, by the physical condition 
as to tension and structure of the parts on which wo operate ; 
and, in the living body, all of these circumstances may be 
variously modified. The heart itself, and the large blood- 
vessels with which it is immediately connected, contain, in the 
normal state, no air, and are never sufficiently tense to be 
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themselves thrown into sonorous vibrations by percussioa ; 
when struck, therefore, mediately or immediately, they give 
forth no sound at all, or are simply said to be dull on per- 
cussion. The heart and large vessels, however, in their natural 
position, are surrounded on three sides by the lungs, which 
are normally filled with air, and are therefore resonant ; while, 
on the fourth side, the heart rests upon the liver, like itself, a 
dull, non-resonant body, from which we can, however, separate 
it more or less perfectly by meaaures presently to be described. 
On percussing over the left side of the thorax, the veriest 

Fig. L 




tyro can at once distinguish a more or less triangular area of 
complete dulness (fig. 1*), which varies in size and shape in 

* This figMro is a diagramatic rcprosoDtatioii of the cardiac and hepatic 
dulnosa of tig. 4 — organs hoflltliy — of " Stbson'a lUiMtrationa of the Morbid 
Anatomy of the Organs of the Chest," published in the twelfth volume of the 
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each individual, and is an exact measure of that portion of the 
heart in contact with the thoracic walls. The magnitude of 
this area of superficial dulness, as it is termed, is often taken 
as an indication of the actual size of the heart itself, but it 
obviously only betokens the comparative degree to which the 
heart is uncovered by the lung, and as that may depend either 
upon increased size of the heart itself or diminished expansion 
of the lungs, the information conveyed as to the size of the 
heart is of no positive value whatever. To ascertain this 
accurately it is evident that we must have recourse to mapping 
out the entire area of cardiac dulness, both superficial and deep, 
to use for the nonce those anatomical terms which are so 
constantly applied to acoustic phenomena, in spite of Auen- 
brugger's* protest that they ought to be explained and described 
solely by reference to the physical condition of the parts 
implicated, and not by any reference to their anatomical posi- 
tion, that being a matter not immediately apparent from the 
sounds elicited, though it may be deduced from them by a 
process of ratiocination. 

The heart and large vessels occupy the centre of the chest, 
extending from the upper border of the third rib to the lower 
end of the sternum, and almost entirely fill up the space 
between the sternum and the vertebrae. In this position the 
ventricles encroach more upon the left lung, and the auricles 
upon the right one, the whole of the right cavities lying 
anterior and slightly to the right of the left ones ; the axis of 
the right ventricle in relation to the pulmonary artery being 
almost vertical, the ventricle being broadest at the part most 
distant from the artery ; while the axis of the left ventricle is 
almost horizontal in relation to the aorta, the ventricle being 

" Transactions of the Provincial Medical and Surgical Association." It has 
been selected because the area of cardiac dulness approaches more nearly in 
configuration the ordinary conventional idea of such dulness than that of the 
other figures. How much this may vary within the limits of health may be 
seen by a reference to the other figures taken from bodies with healthy organs. 
*" Inventum Novum," §§ 17, 18, scholia. Auenbrugger was the first to 
apply the art of percussion to the discrimination of diseases of the chest. The 
earliest edition of his work was published at Vienna in 1761. 
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narrowest at the part most distant from the artery ; in con- 
sequence of the peculiar formation of each ventricle, and of the 
anterior position of the right one, the pulmonary artery arises in 
front and to the left of the aorta. From the formation and posi- 
tion of the heart, it is obvious that, though we can and may 
percuss out the whole of the cardiac dulness, this is quite 
unnecessary ; it is only of importance to ascertain its greatest 
extent of dulness vertically and transversely. Increase of the 
vertical dulness rarely indicates any alteration in the size of 
the heart itself, but is usually either due to effusion into the 
pericardium, or to hepatic enlargement, readily ascertained by 
an extension of this exploratory method to the liver itself; the 
former dulness extending above the third rib, the latter, 
as a rule, below the sixth ; while a simple change of position 
of the heart, which may arise from various causesj is indicated 
by a transference of the normal dulness upwards or downwards, 
without any change in its extent. The apex beat, except in 
certain abnormal conditions, is, from the formation of the 
heart, the part which extends farthest to the left, and being, 
as a rule, perceptible to the touch, only requires to be percussed 
out in those exceptional circumstances where the true apex 
beats beneath a rib, and not in an interspace. The right 
auricle is, of course, that part of the heart which extends 
farthest to the right, and being extremely dilatable, and 
readily influenced by any obstacle to the onward flow of the 
blood, the transverse dulness at the level of the fourth rib 
comes to be an important indication of some obstacle to that 
onward flow, and therefore of enlargement of the heart chiefly in 
its auricular region. These, therefore, are the main points in 
regard to which we look for important information from the 
percussion of the cardiac dulness. Increase of dulness above 
the tliird rib indicates, as a rule, pericardiac effusion. Increase 
of the transverse dulness at the level of the fourth rib indicates 
obstruction to the circulation. If the apex beat be displaced 
to the left and downwards, the obstruction is probably aortic, 
and has primarily influenced the left ventricle ; if the apex 
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; be not displacetl downwards, the obstruction is eitbcr 
mitrsl or pulmonary in its origin. In percussing the cardiac 
dulneas, we must always remember that, so far as the three 
sides surrounded by the lungs are concerned, the passage of 
the percussion note from clear to dull is not abrupt, but transi- 
tional, because the heart upon all these three sides is covered 
by a gradually decreasing layer of lung. Practically, we find, 
in percussing the cardiac region, that the percussion note from 
above downwards ranges from clear and full just above the 
opper border of the third rib to perfectly dull somewhere 
below the lower border of the fourth rib, the note becoming 
gradually less full, but still i>erfectly clear, until it reaches the 
limit of superficial dulness. As this diminution of fulness 
depends upon a lessening of' the air-space, Skoda has applied 
to it the term Ufyr or empty, the percussion sound becoming 
gradually emptier by lie filling up of the resonant air-space 
from below, whUe it may also become gradually duller — more 
muffled — by 61Iing the air-space from above, — that is, by in- 
creasing the density of the medium percussed, wbose vibrations 
originate the sound, a perfectly empty sound and a perfectly 
dull one being, of courae, synonymous ; the empty sound, 
however, remaining clean to tlie last, becoming gradually 
emptier until perfect emptiness and perfect dulness coincide ; 
while a muffled or originally dlill sound may be full at first, 
but becomes gradually emptier till perfect dtilness and perfect 
emptiness coincide. The first form of dulness, the emptying 
of the sound, depends upon a gradual diminution of the air- 
space; the second form, the muffling or dulling of the sound, 
depends upon the gradually decreasing capacity of the per- 
cussed medium for undergoing sonorous vibrations. A per- 
cussion sound becomes, therefore, gradually emptier, less full, 
the duller or more mufHed it becomes ; but it by no means 
necessarily grows duller by becoming emptier, because a 
sound may be very empty, and yet perfectly clear. It is 
obvious that, in this sense, the terms full and empty are 
uvalent to greater or less intensity of sound, the quality of 




show thftt, in tlie normal couditioii, wc have; nhove Uil' thmi 
rib (along the line n h) a larger air-space — a Ini^er resonance 

■ TbU figure ia b dUgmniiitic representation of fig, 2. lab. S of Fascicnlos 
2 A of Pirogotfs " Anatomia Ti>]>ograi)hiea SectionH/iu prr Carpus ffmnantan 
eongfltUum tripliei dirertiime dvOtu i7'i«(ra*n."— Atlas, Petrop., 1869. The 
sectiDU passes at the upper part throagh the left aturno-clarictllar articnlatioili 
at three Paris lines from intemal mnrgin of the liciul of the left claTinle. Tlie 
lowest rib oiituriorly is the levcntb, cut through teii linsa from the ■tvrnirai ; 
poBteriorly, it is the twolflh rib, cut through nine lines from its vertebral ex- 
tremity. It will be obsarvcd that, in this figure, the luiTg extends lower than 
ordinarily, and that perfect dulnesa would not cominenuc till tlie lower edge nf 
the ftfth rib, inat«ad of the fourth rib as usual. 
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box. and therefore n fuller sound producible on percussion — 
than below the third rib, and that the air-space pradually 
lessens, and, consequently, the percussion note gradually be- 
comes lees full, aa we approach the lower borJfr of the fourth 
rib, contiauiug to be clear up to the very last. In most works 
npon the subject, we are told to percusa more forcibly below 
the third rib, in order to elieit what la termed the deep ditlness ; 
but the idea of deep dulness is a composite conception with 
which acoustics have only a relative connection ; all we 
require to ascertain is simply the size of the resonance liox — 
the greater or less fulness of the percussion sound ; and in the 
average normal condition of the chest-wall and the contained 
organs, the slightest tap is sufficient to elicit the ditlerence 
between a full and a less full or emptier percussion sound. 
When the chest-walls are denser or less vibratile, and the 
{lercus.sion sound consequently more muffled, a more forcible 
percussion may be required; but this refers equally to the 
full and to the less full sound ; is the same, therefore, aa 
regards percuasion above the third rib and below it 

Aconstic pLeuomena ore generally spoken of in relation to 
their intensity, pitch, and clang or tivibrc. By many observers 
the phenomena just refeited to inlcnsilij, and spoken of as 
full or empty sounds, have been attributed to pitch, and regarded 
as low or high sounds ; and indeed an emptying of the sound 
is necessarily accompanied by a heightening of its pitch. 
Because the length of a column of air which most perfectly 
resounds to the vibrations of a tuning fork is e.\nctly equal to 
one-fourth of the length of the sound wave produced by the 
fork, and this wave increases in rapidity as it diminishes it 
length, increase in rapidity being equivalent to heightening 
of pitch, as we learn from experiments on the syren. Hence 
the sliallower any air-space, the higher the note with which it 
most perfectly resonates, a percussion note becoming emptier 
becomes therefore also higher in pitch. Not that there is any 
alteration in the general rapidity of the vibrations of the mem- 
brane percussed because the resonance Ijos over which it is 
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stretched ia shallow, but because the air-space beneath thep 
percussed selecte those flutters with which it resonates, and 
nJaes them only Co the dignity of an audible tone. Pitch is 
that quality of sound most readily recognised by the average 
ear, it is ulao a strictly acoustic term which dulaess is not, it 
is therefore sufficient for the studeut to note the alterations in 
pitch obtained on percussing the chest-wall, assured that 
whenever the pitch obtained on percussing the chest-wall is 
found to rise, the air-space is diminished proportionately. A 
knowledge of anatomy will enable the student to know 
whether his phonographic map of the' chest-wall is normal, or 
whether he will require to call pathology tO' his aid to explain 
the abnormal alteration. Clang; on the other band, depends 
upon the mingling of the overtones or harmonics belonging to 
the vibrating body itself with itS' fundamental note, and 
therefore varies with the iiatore of the structure thrown into 
sonorous vibrations by percussion — variesj therefore, as we 
percuss the intercostal tissuesj the ribs, or the sternum — 
varies even with the structure of the plenimeter or plessor 
employed. Nay, more, clang, mingled with resonance, has its 
influence in altering the percussion note In those cases where, 
from emaciation and the size of the pleximeter, the latter rests 
upon two ribs, leaving an air-space of varying size beneath. 
As clang, theixifore, varies with structure, tension, and elasticity, 
it ia advisable — to avoid its confusing influence in estimating 
the exact quality of a percussion ujote — in percussing from 
above downwards, to compare rib with rib, and interspace 
with interspace; and, for the' same reason, in percussing 
transversely, we must carefully percuss along a rib or along 
an interspace, and avoid shifting indefinitely from one to the 
other. Both pleximeter and plessor must also be as much as 
possible free from clang themselves, and the former must be 
capable of close and accurate application to either rib or 
interspace ; and in these respects no instruments are com- 
parable to the forefinger of the left baud for a pleximeter, and 
the first two or three fingers of the right hand as a plessor. 
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the oaly objectioa to their use — and it only applies to class 
teaching — being the comparfttively leas intensity of the sound 
produced ; but this diflSculty is easily surmounted by the use 
of a Winterich haninier as a plessor, by means of which sin 
adept can, without injury to the finger plesinieter, produce a 
percussion note of jrerfectly sufficient intensity. A less skilful 
party using such a hammer is apt not to tap smartly enough ; 
he may hit hard enough — there is not much likelihood of 
failure in that respect ; but he does not lift the hammer quickly 
enough, and he therefore muffles or stops the sonorous vibrations 
it is bis object to excite. It occasionally happens that the 
riso in pitch due to the right auricle is not appreciable to the 
right of the sternum, and under these circumstances the clang 
of the fiteiQum may be eo sonorous as — in percussing trans- 
yersely — apparently to do entirely away witli all cardiac 
dulness ; but, unless under very exceptional circumstances, 
we can remedy this matter by percussing from above down- 
wards ; and by eliciting the sternal note above the aorta, we 
can readily recognise the rise in pit«b due to the heart lying 
beneath the sternum. We must also never forget that the 
arch of the aortn does not extend like a bow transversely 
ncroatj the sternum, as Piorry has figured it, but that, aa 
anatomy teaches us, it is in close contact with the pulmonary 
artery and the heart at every point, so percussion can only 
map it out as a somewhat rounded projection at the base of 
the heart. We must also remember that, as a rule, the 
dulness of the innominate artery is scarcely perceptible, while 
that of the left caroUd, and that of the left subclavian, is 
altogether imperceptible. For this the clang of the ribs lying 
over them is partly to blame ; but it is, no doubt, chieHy 
due to what is called the inflection of sound, by which a 
sonorous wave embraces a non-resonant body on all sides, 
and may, so far, extinguish the dulness of a small one as 
Co render it inappreciable. Hence marked dulness in 
these regions is usually significant of some considerable 
morbid alteration. 
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As the heart rarely rises above the level of the third rib, ami 
if it does so, it riBea, as a rule, ei^ually oo both sides, so it is 
obvious that Piorry's line of oblique dulness, from apex to 
base, is of no epecial practical value ; and, from all we have 
said, it follows as a corollary that there are only two lioea of 
percussion of any practical importance, viz., a vertical and a 
transverse one. The first of these must be thrown so tar to 
the left as to be uninfluenced by the aorta and the pulmonary 
artory, and I have been in the habit of placing it at one inch 
to the left of the left edge of the sternum. Wlien, percussing 
from above downwards from the lower edge of the left clavicle, 
we have in the normal condition first the clear, full sound of 
the liiBg, low in pitch and of considerable duration down to 
the upper border of the third rib ; beneath that, the percus- 
sion note gradually rises in pitch and shortness in duration, 
becoming, as it is called, gradually emptier, but still clear down 
to the lower boi'der of the fourth, or upper border of the fifth 
rib ; and beneath that we have perfect dulness, till we reach 
the tympanitic clang of the stomach or intestine, Any devia- 
tion from this is abnormal, and its explanation must he sought 
by other methods of investigation. In like manner, the trans- 
verse dulness in the line of the fourth rib, which is that mainly 
atl'ected by distention of the right auricle, must be carefaUy 
mapped out, percussing from without inwards on each side — 
that is, from the lung to the heart ; because in that way alone 
we can appreciate the gradual rise in pitch, and also eliminate 
the clang of the sternum. The accompanying diagram (fig. 3') 
exhibits the percussion dulness of the normal cardiac area, 
with the lines of practical importance (vertical, atob; trans- 
verse, c to rf) specially indicated. To separate the lower part 
of the heart from the liver is by no means an easy matter. It 
is said that we can occasionally make out a line of clearness 
between the two. I have never observed any audi line of 
clearness, and, as the heart invariably rests upon the diaphragm. 
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s aeparated by fluid, I do not see bow this line of clear- 
ness cau be produced. Any change of jiitcb between the 
cardiac and hepatic dulucss is inappreciable, except that 
produced by upwartl conduction of the tympanitic note from 
the stomach or intestine*. It follows, then, that we can only 
separate the heart from the liver approximately, by aecer- 
taining the position of the apex beat upon the left side, and 
the highest point of hepatic dulness upon the right side, and 
joiuiug the two by a straight line. This line of separation can 
FiB. 3. 




never be absolutely accurate, hut is usually sufficiently bo for 
all practical purpoaes. 

It ia sometimes of importance to map out the aortic dulness, 
so as to ascertain if it be increased in any direction ; and this 
ia l^ no means a diflicult task, if we set about it in a right 
way. As I have already said, it is impossible to separate the 
aortic dulness from that of the heart : the only itm-t in which 
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this might be possible is occupied by the pulmonary artery, 
the dulnesa of which differs iu uo respect from that of the 
aorta. It is tlierefove absurd to map out the aortic dulnese, 
an I'iorry and hia followers have done, as an independent 
arch crossing the chest above ttie nrea of cardiac dnlness. 
The normal aortic percussion is indicated in the foregoing 
diagram (fig, 3), in which it will be seen to occur simply 
as a more or less rounded area of dulness rising out of and 
inseparable from that of the heart, and only known to be 
aortic from its position above the upper limit of cardific 
dulnesa in the line a h. Increase of this dulness in any 
direction may de^Jend upon morbid enlargement of the aorta ; 
but in the diagnosis of these enlargements, percussion dulueas 
is only one of many physical facts which require to he collated 
and reasoned upon in eeUmating the probabilities for and 
against the assumption of the existence of any such morbid 
conditiou. 

Absence or diminution of the precordial dulness in the 
rarest of cases is caused by the presence of air in the pericardium, 
lees seldom by atrophy of the heart, and infinitely more fre- 
quently by increase of the area of pulmonary resonance due 
to emphysematoiis expansion of the lung. Increase of the 
area of cardiac dulness is a much more common phenomenon. 
This may depend upon effusion into the pericardium, in which 
case the dulnosa is pyramidal with the base downwards and 
the cardiac pulsation is annulled, enfeebled, or displaced. Or 
the increased dulness may depend upon enlargement of the 
heart with or without hypertrophy ; iu these c^ses, the pyra- 
midal shape of the dulness is less marked, but its broadest 
part is always above. When hypertrophy predominates, the 
cardiac shock is increased, when dilatation predominates, it 
may be almost annulled. But we must never forget that 
these conditions may he variously modified, and that our 
dit^nosis, to be correct, must be based, not upon one or two 
facts, hut upon all the phenomena which can be ascertained iu 
regard to the physical condition of the heart. 
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""The next and last method* which we can employ in aacertain- 
iug the physical condition of the heart is auscultation, by 
which we understand the art of ascertaining the physical con- 
dition of the mechanism of the heart hy the sounds produced 
during the passage of the blood through its several cavities. 

If we place our ear over the cardiac area during the progress 
of the circulation, we become conscious that it is accompanied 
by sounds alternated with silences. If we listen over the heart 
of an infant, we distinguish only a uniform ticking, in which 
the sounds are alike in intensity, and the silences similar in 
dnratiou ; but, as we gradually extend our experience by 
listening to the heart* of older individuals, we find that, as 
we approach adult life, these eounds, with their intervening 
silences, assume a peculiar rhythm, which the ear thus 
educated very readily appreciates ; and we also discover, that 
while the silences and the sounds remain the same in every 
position, their rhythm varies according to the part of the 
cardiac area in which they are heard. TIius, when listening 
over the apex beat, we distinguish two pauses or intervals of 
silence, — a long pause and a much shorter one ; immediately 
Bacceeding the long pause, we liear a dull, prolonged sound, 
followed by the short pause, and this succeeded by a much 
shorter and sharper sound, which is immediately followed by 
a renewal of the long pause, the accent in this situation being 
upon the prolonged or first sound following the long pause, 
making what is called a trochee in prosody " — — ." On the 
other hand, when we listen over the base of the heart, we 
find that, while the relation of the sounds to the silences 
remains the same, the accent in this situation falls upon the 
second sound instead of on the first, so that, ioUowing the 
long pause, we have, instead of a trochee, an iambus " -— • — ." 
We see thus, that though the cadence of these sounds alters with 
the position in which they are heard, tht^ can, in the normal 

• For, of cotirsc, in the practicul exploration of the heart, wu sxcludo both 

cardiogTaph nnil the g[)hy)!iiioKnipb, the iud of which can never becomu 

meazu of tliniciil cxeniiiintioii bj tui ordinary practtlioucr, 
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adult, be readiJy eaougb recoynised to be first and second iiy 
their relation to the periods of sileDce ; bat whenever the heart's 
action becomes rapid from fever, debility, or any other cause, 
the long pausu is diminished, and the rhythm of the sounds 
apX)roaches that of the infant, so that, when the pulse beats more 
than 90 times a minute, it is almost impossible to distinguish 
with accuracy what is first and what is second, and if for any 
reason it is desirable to do so, we must employ a double 
stethoscope, and by placing one end over the heart's apux, 
and the other over the base, a little practice and a little care 
will enable us to distinguish what is first fi-om what is second, 
by a due attention to the slight difference in the character of 
the sounds, and by a careful appreciation of the position in 
which each sound is most distinctly heard. Apart from the 
alterations in rhythm, which are due to the rate of cardiac 
action, the heart sounds vary in distinctness in each individual ; 
and experience has taught us, that in hearts which are thin- 
walled, the cavities of which are relatively large in proportion 
to the thickness of the walls, whatever that may be, the tirst 
sound Li particularly loud, clear, and distinct ; whilo in hypcr- 
trophied, thick- walled hearts, the same sound is always muffled 
and indistinct ; the second sound not being affected by these 
causes, Of course we cannot securely base our diagnosis of 
the state of the cardiac walls upon the distinctness or indis- 
tinctness of the first sound; but this phenomenon supplements 
and confirms the information we obtain in other ways. The 
second sound also vai-ies in distinctness and in intensity, hut 
always from causes which are extracardiac, 

Besides the alterations in rhythm depending upon alterations 
in the rate of cardiac action, and alterations in distinctness 
depending upon hypertrophy, dilatation, or some extracardiac 

' canae, we find these sounds occasionally replaced by noises, 
IntUa, or murmurs, as we term them, which are totally different 
from the sounds they displace ; and which vary with their 

I causes. 

[ Physiologists teach us that the first sound coincides with 
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rconttaction ot systole of the ventricles, and 13 couii>osed of 
several ingredients, of which the shock of the heart's apex 011 
the walls of the chest, the bniit which accompanies muscular 
action, and the sound produced by the closure of the auriculo- 
ventricular valves, are the most important. Bnt for all prac- 
tical purposes the laat is all-suffiuient, as we find that when- 
ever tliese valves are from any cause — such as dilatation of 
the ventricle — rendered incapable of closure, the valves them- 
selves being healthy, the first sound is either partially or wholly 
replaced by a murmur which more or less completely obscures 
the muscular bruit, and, to a less extent, the shock. The 
second aoand, en the other hand, as it immediately follows the 
ventricular systole, must coincide wi th the ventricnlar diastole, 
and therefore with the moment of time when the arterial semi- 
lunar valves are closed by the recoil upon them of the blood 
compressed by the arterial systole ; and, accordingly, we find 
that when these valves are from any cause rendered incapable 
of closure, the secend sound is more or less completely replaced 
by- a murmur according to the degree of imperfection present. 

The heart, however, is a double organ, with two auricolo- 
ventriculai openings and two large arteries springing from it ; 
and it is of importance to determine which side is alt'ected. But 
it so happens that all the cardiac valves lie so close together, 
ihat a superficial area of half an inch square will include a 
portion ot all the four seta of valves in siiif, while an area of 
about one quarter of on inch will include a portion of all except 
the tricuspid.* It is obvious, therefore, that it is impossible 
to differentiate the sounds or murmurs produced by one 
valve from those produced by another by merely listening 
with an ordinary stethoscope over the place ot origin. By the 
rhythm alone we may readily distinguish which ie first and 
which is second ; but to dlCferentiate a right first or second 
sound from a left first or second sound, we must take means 
to separate the one from the other ; and this we do by taking 
advantage of the facts that sounds produced in one medium 

• Wslahe, fip. cU. p, 6, 
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lose in iulensity in paasiog into anotber, and that sounds 
produced by any fluid in motion are invariably transmitted iu 
the direction of tlie onward current.* Hence we find that 
sounds produced in any one cavity of the heart are usually 
heard with most distinctness over that part of the thoracic wall 
at which the given cavity approaches the surface moat closely. 
Thus, the only point at which the left ventricle directly 
impinges on the cheat-wall is where the apex beat is felt, and 
that is precisely the spot where the first sound produced in the 
left heart by the closure of the mitral valve is most distinctly 
heard : a space of about one inch in diameter around the apex 
beat is therefore termed the mitral area. Nearly the whole 
of the right ventricle ia xincovered by lung, and Impinges 
directly on the lower part of the sternum ; and at this part, 
especially along the left edge of the sternum, where it is joined 
by the cartilages of the fourth, fifth, and sixth ribs, the right 
first sound produced by the closure of the tricuspid valve 
is best to be heard, and the triangular space covering the 
position of the right ventricle is therefore termed the tricus- 
pid area. In the normal condition, the two ventricles act 
simultaneously ; and the two sounds differ so little from one 
another, that it is impossible to differentiate clearly the one 
from the other. When, however, from any cause, these eoimda 
become irregular or replaced by murnmrs, the diflerentiation 
by means of a reference to these areae of audition is readily 

* Sound ia rvflpctcd, iDJIeoted, aud refrootfd like light, Hud is rendily con- 
veyed Id almost B-tiy distance in amooth tubus ; the Aiffimlty wbic^h it finds In 
pamug from one mediom to nnothet, even thougli these should be only strata 
of the atmoqihere of varying densities, is sufliciently indicated by the cnrioas 
Ktatement that buttles have boon lost for want of roinforcements which were 
Kctunlly wailiug within what wns thoaght to be earshot for the sound of tlia 
cannon to indicate the moment of advaDce. — Vide Tyndall " On Sonnd," Lon- 
don, 1S68, j>> 13, kc. A most remarkable instance of acoustic opacity of the 
' atmoB]iherp, associated with optic lucidity, is to ho found at p. 234 of the 
I "Philosophic Tmnsactions" fur 187*, vol. 184, pt. i., where it is recorded 
' that Hr M'Kean and General Randol[ih were at > distance of one mile and a 
I half, for two hours, spetlatotB of the battle of Gain's Fann, in which 50,000 
men, and 100 Geld-gUDS wore engaged, without hearing a single sound, yot in a 
I diSerent directian the eaunooading was distinctly aadible 100 mUes away. 
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lougti made, though, of couree, there are alwnya plenty of 
coaflrmatory proofs. 

On the other hand, there is, both in health and in disease, a 
marked difference between the aortic and pulmonic second 
sounds, and it is often of the greatest importance to difTereutiate 
one from the otlier, and clearly to recognise the distinctive 
characteristics of each. As already mentioned, the aotta and 
pulmonary artery originate very close to eacli other, the 
pulmonary valve lying about the middle of the third left 
cartilage, one-half being to the left and the other to the right 
of the left edge of the sternum, which exactly divides it in two. 
From its point o£ origin, the pulmonary artery rises to the 
lower edge of the second left cartilage, where it divides into its 
two great brunches going to the right and left Itiiigs respec- 
tively ; this, therefore, is the' place where it is nearest the 
surface of the cheat, and the second interspace, or still better, 
the sternal end of the third cartilage, is the position in wliich 
the pulmonary second sound is' best heard. On the other 
hand, the aorta rises a little below, behind, and to the right of 
the pulmonary artery, its valve corresponding to the lower edge 
of the third left cartilage, behind^ and to the right of the 
pulmonary valve, and it passes upwardsj forwards, and to the 
right, till it reaches the upper border of the second right 
cartilage, when it passes obliquely backwards and to the left, 
forming what is termed the arch, of the aorta. At the second 
right cartilage therefore the aorta is nearest the surface of the 
chest, and the arterial walls and the blood-current coincide in 
readily conveying in this direction the resonant vibrations 
which result from the closure of the aortic valve; in this 
position, therefore, the aortic second sound is most readily 
differentiated from the pulmonary one, In the normal condi- 
tion the aortic second is heard to be louder and more distinct 
than the pulmonic one ; both vessels are, however, normally 
covered with lung, and as, from various causes, congenital or 
morbid, one or other may become uncovered, and thus brought 
i.^liearer the surface, its corresponding sound may then be heard 
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more distinctly than is norainl, and the ordinary condition 
may be eitlier intensiRed or reversed; but this doea not happen 
without tlie occurrence of other plienomena, whicli enable ua 
to detect and explain tlie source of the abnonuality, as we 
shall by-and-by have occasion to see. But besides this greater 
distinctness of tlie one sound more than the other, depending 
upon mere alteration in the anatomical relation ot the parts, 
we have occasionally an alteration in the character of one or 
other of these sounds depending upon intrinsic causes. To 
this peculiar alteration of the second sound a variety of terms 
have been applied : it has been called booming, ringing, 
clanging, pumping, cavernous, and accentuated ; and, perhaps, 
accentuated or booming are the most unobjectionable expres- 
sions we can employ to define this particular change in the 
second sound, in which the element of tension seems united 
with an increase of dLstinctnesa — a combination which, how- 
ever, must be heard to be properly understood. This accentua- 
tion of the second sound may be heard either at the second 
right or at the third left costal cartilage ; it may, therefore, be 
either of aortic or pulmonic origin. Its occurrence in the 
pulmonary artery was long ago pointed out by Skoda as an 
important aid in the diagnosis of mitral disease ; but it is not 
only in mitral disease that the presence of an accentuated 
pulmonary second is of important significance, for this accentua- 
tion is constantly present in every form of cardiac disease 
involving obstruction to the onward flow of the blood, and 
is the most persistent of all the acoustic pheDomciia indica- 
tive of cardiac disease, being occasionally the only thing 
markedly abnormal to be detected. In the absence, there- 
fore, of any pulmonary disease capable of producing conges- 
tion, persistent accentuation <if the pulmonary second sound is 
t« be regarded as invariably indicative of cardiac valvular lesion. 
Tlie mode in which this accentuation is produced is very simple. 
The comparative trifling difference between the arterial and 
venous blood pressures in the pulmonary circuit necessitates of 
course a very slight resistance in the pulmonary capillaricB, io 



DISEASES OF THE HEART. 31 

ler that there maybe through them, in anygiven time, a blooil- 
flow equal to that which passes throiiyh the capillaries of the 
systemic circulation where very ditt'ereot conditions prevail. 
From this absence of capillary resistance, as well as Erora the 
iioD- existence of vaso-motor nerves within the lungs, it follows 
that mere mechanical influences play a much more 'important 
part in the pulmonary circulation than they do in that of the 
system generally. The result of this state of matters is that 
no obstruction to the bloodflow, either through arteries or 
veins, can occur anywhere in the pulmonary circuit without 
raising the blood pi-essure within the pubnonary artery, iiut 
the blood pressure cannot rise within the pulmonary artery, 
without the imlmonary valve being closed with a greater 
force than usual ; I suppose it is impossible to detect the 
lesser degrees of this, but so soon as the pulmonary secon<1 
equals or exceeds the aortic second in intensity of sound, then 
we can have no doubt abnut it. In the systemic circulation 
the conditions are very diflereut, but it is unnecessary to any 
more upon this, it is enough for the present to point out that 
as the aortic second is always louder and more distinct than 
the pulmonary second in the normal state of the circulation, 
it is even more difficult to detect any slight increase in its 
intensity. We have nothing with which to compare it, and 
what one man may regard as accentuated, another may thiuk 
only normal. It is only when we have some distinct quality 
superadded, such as that which is very fairly expressed by the 
word booming, that wc can speak with perfect confidence, and 
my own experience is that whenever this ia heard we have 
always to do with some degree of dilatation of the ascending 
aorta. Sometimes we can detect this by other means, often 
we cannot, but if in a quiescent state of the circulation 
we can detect distinct accentuation of the aoitic second, 
we may he quite certain that wc have to do with some 
degree of aortic dilatation. Accentuation of the pulmonary 
second, unaccompanied by disease of the lungs, is therefore 
an invariable sign of some cardiac lesion ; while accentuation 
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of tbe aortic eocond is as invariable a sign of aortic dilatation, 
when these aecenUiatcd sounds are lieard in their normal 
poBitions, — the third right and the second left costal car- 
tilages. 

Outside of the normal area of cardiac dulDess, as depicted 
in iig. 3 (p. 23), we cccasinnaHy hear the normal cardiac 
sounds more distinctly than is usual, and this may depend 
either upon increased resonance from condensation of that part 
of the lung over which they are heard, or upon an aneurismnl 
bulging of the aorta nt that part. In the latter case, we may 
either hear the normal cardiac sounds londer than usual in the 
given position, or jf the cardiac sounds be abnormal, these 
abnormal sounds may be heard more distinctly tlian they 
ought to be ; or the second sound alone may be heard 
accentuated in this abnormal, position, or this abnormally 
placed accentuated second sound may be preceded by a localised 
systolic bruit, or it may be more rarely replaced by a localised 
diastolic bruit. But these sounds, when beard outside of the 
normal area of cardiac dulness, indicate disease of the lungs 
or of the aorta, if they be identical with those heard within the 
cardiac area ; if they vary from them, then they indicate 
disease of the aorta in one or other of ite various forms, and in 
any case have only to be noted for further examination. In 
tbe normal condition of the heart, the sounds aud silences 
succeed one another iu the manner described, — each ventricu- 
lar systolic sound being accompanied by an arterial pulse per- 
ceptible in the radial arteries. But it sometimes happens that 
these sounds and .silences succeed one auothcr with perfect 
regularity over the cardiac area, and yet the radial pulae 
intermits ; this is a sign of cardiac debility, and must be noted, 
that its cause may )>e inquired into. At other times the 
intermission extends to the cardiac action itself ; or tlie cardiac 
sounds and silences, and also the radial pulse, may all be 
extremely irregular ; and all these phenomena must be care- 
fully noted, that their causes may be subsequently inquired 
into. 
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But tlere ia still another form of irregularity in Um cardiac 
sounds which may be ft symptom of disease, but which may 
also occur in perfect health, and that is redaplication of these 
sounds. In its most extreme and rarest form we have, instead 
of two, four sounds, — two lirst and two second sounds ; the 
two hearts acting separately and not simultaneously as osuaL 
More n&ually, however, we have three sounds instead of two ; 
and the rarest form of this is when the first sound is redupli- 
cated, which is extremely seldom to be heard with any diatinct- 
neas. A reduplication of the second, however, is a matter of 
common occurrence, not only in disease but even in health. 
It 18 heard as a bruit de rnppel either at base, apes, or both. 
It may be vocalised by the syllables ta-ta, and closely re- 
aomblea the sound ot a hammer which strikes the anvil, 
rebounds and strikes again, remaining motionless. Ecdupli- 
cation of the second sound is of frequent occurrance in mitral 
constriction, due t^ the great pulmonary congestion, always 
present in these cases, which so increases the tension in the 
pulmonary artery as usually to accentuate, but sometimes so 
to accelerate the closure of its valve as to cause the pulmonary 
second to anticipate that of the aorta, and thus to reduplicate 
the sound. Wlien reduplication takes place, closnre of the 
valves must occur before the ventricular systole is finished, 
they are shut, therefore, in the face ot a still advancing current, 
and in auch circumstances, as you can readily suppose, forcible 
closure is not always possible and accentuation is frequently 
absent* Keduplications of the cardiac sounds in disease are 

" Conuliui stiites that the momcnl the blood pressure within the nrtcry comuH 
to ttiaaX tliot ol the TentrictK, the wotilunar argoients at the itrterial vdve hll 
log«ther ill their poBitton of equilibrium with a anap that initiates Ihe aucoiiil 
MTUad, which ia only strengthened, but not produced, hy any of the cceuta of 
the diwitole. Der ifeehaniim^u dtr Kalbinimd/Srmigeii HtnkJappm, Leipzig, 
1S73,S. S'2. If even in the normBl condition we have a prinnLryijrRtalicflasnre 
of the serailnnar v>lve«, w« ciui rvadily iindeistaDd hon this may take plaui 
eoHier in one artery than in the other vheo the blood pre»are within it ia nn- 
nanslly hi^^ This simpliliea our ides of rodupticiition of the nocond sound, 
beanwo it ahawa na how it may toko place vithoat an; iuterfercnw with the 
action of the heart, how tt may ercn come and go with Tariationa of the intra- 
■rteria] blood iireaann:, the actio u of both veutriclesuontiRuiii^jtobe Wthtcgiilar 
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often |>ermanciit ; iu health they are more ficcniently fugacious, 
nppearing one instant and disappearing Lhe nest. They are 
merely abnormal exaggerations of a phenomenon wliicb, with 
care and approprinte applianceii, may be detected in everyone; 
ruduplication of the first aoiind occurring at the end of the 
expiration or conimoucfnient of the inspiration ; reduplication 
of the second sound occurring at the end of the inspiration 
and commencement of the expiration. These normal redupli- 
cutions depend upon the variations in the pressure produced 
by the respiratory movements at the origin of the arterial and 
venous systems. 

The first sound becomes reduplicate because excess of blood- 
pressure in the heart retards the closure of the tricuspid valve ; 
and the second sound is reduplicated because excess of pressure 
in the aorta accelerates the occluaion of the aortic valves.* 

Within the cardiac area, as already remarked, murmurs 
may take the place of one or other of tlie normal sounds, or 
may occupy the time of one or otlier of the silences, or may 
oven occupy the whole period of a cardiac pulsation, or any 
portion of it. Such murmurs may he of endocardiac or erf 
exocardiac origin, and as endocardiac murmurs are most fre- 
quent, and are chieHy due to valvular lesions, it is a good 
rule to endeavour first of all to associate all murmurs with a 
valvular origin, and only after exhausting this hypothesis to 
proceed to determine the probabilities in favour of their 
extracBvdiac origin, or of their dependence upon some intra- 
cardiac cause apart from valvular lesion, 



sudaynchrojioui). Nay, it ovcuexplainahowwa may have a reJuplicateU »e(»nd 
■when on(j ot the urterjal »alvoa has boea dsitioyBd, a, redo plicated pulmoniuy 
second accompanying free aortic regargitation ; an auiiaual, but not unknown 
complicatinn. 

• Potain, "Note sur le Dedoublemoiit Nonnaux dcs Bruits du Ctuur." — 
L'UnvmifidicaU, 1868. In my own pxporietiiyt reduplicated firat sounds Iwve 
been comjamtirely rare. One ot the most perfect instances of the kind was 
strikingly eoniirmativu ot PoUin'a viaw, inasmach as impedeit respiration, doe 
lo a distended ovarian cyst, was always accompanied by a reduplioatod Bnt, 
which invariably disappeared after lapping. This occurred repeatedly. There 
was no other cardiac abnoniiulity. 
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Of all the signs of cardiac disease, murmurs are those most 
usually confided in. and yet they are really those of least 
value ; first, because, aa already remarked, exocardiao murmurs 
may simulate tbose of endocardiac origin ; and, second, becauae 
mnnaurs truly of valvular origin may disappear temporarily 
or permanently* Thus we may have murmurs apparently 
of valvular origin which are really exocardiac in their origin ; 
second, we may have murmurs truly of valvular origin, yet 
without permanent valvular lesion, which may disappear, 
leaying the heart uninjured; and, lastly, we may have 
muriDurs truly of valvular origin whicli may disappear 
tctnpomrily or even permanently, the valvular lesion still 
continuing. It is obvious, therefore, that murmurs cannot 
of themselves be accepted as certain indications of cardiac 
disease, even iiltbough we can positively connect them witli 
ihe lesion oE a definite valve, because that lesion may be 
temporary in its character, and wholly unconnected with actual 
disease of the valve aflected. To this there is but one positive 
exception, and that refers to the auricular- systolic, the so- 
called presystolic murmur ; though there is obviously a greater 
or leas probability of any of the other valvular murmurs being 
also connected with actual disease of the valves affected. That 
probability, however, falls to be considered under the bead of 
each separate valve ; at present I have only to describe tlie 
acoustic phenomena audible on auscultation, to point out the 
means 113- which we determine whether these are valvular in 
their origin or not, and to state that no murmur, except the 
one already referred to, can ever be accepted as a definite sign 
of actual cardiac disease, but must be simply noted, to bo 
afterwards duly considered along with the other information 
derived from inspection, palpation, and percussion, when we 
come to estimate the probabilities for or against the existence 
of any special lesion, for there is no royal road to diagnosis 

■ "On the Variation and VnBialiing of Cardiiw Organic Vnlvnkr Miinnure," 
IgrW. K. SBndrrs, U.D., Professorof Pathology in the Univenity of Edmbntgh. 
t. Med. Juunml, Jan. 1800, [i. 584. 
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any more thnn to anything else, that must he made, as Opie 
mixed bis colours, " with brains." 

When we hear, over any part of the area of cardiao dulness, 
any sound which differs from those sounds we have already 
taught ourselves to recognise as those audtble in the normal 
condition of the heart, our first oare must be to ascertain by 
careftil examination at what part of the cardiac area this 
peculiar sound is moat distinctly to be beard; this we term 
the position of maximum intensity. This position either 
coincides with one of the normal areas already described as the 
mitral, the tricuspid, the aortic, or the pulmonary area, or it 
does not. If tlie position of maximum intensity of this abnor- 
mal sound coincides with one or other of these normal areas, it 
most probably depends upon some lesion, temporary or per- 
manent, of that valve whose normal sound is audible in that 
position, and which it either obscures, replaces, precedes, or 
follows. If it does not coincide with one or other of tliese 
normal areas, it is certainly not valvular in its origin, unless 
this position of maximum intensity be over the lower end of 
the sternum, or just to the left of the pulmonary area and in 
the same plane; and that any such murmur may be of val- 
vular origin, it must be diastolic iu the first position and 
systolic in the latter ; the reasons for this being to be found 
in the anatomical relations of the parts connected with the 
valves at which such murmurs originate, and in the mode in 
which sound is conducted. 

Our next care must be to determine the actual rhythm of 
the murmur or abnormal sound, that is, its positive relation to 
those several physiological acts which constitute a cardiac 
pulsation. That we may be able to do this, we must first of all 
have a clear conception of those physiological acta which 
make up what we call a cardiac pulsation ; and, secondly, we 
must be able to recognise them. The acfiompanying figure 
(fig. 4, altered from Gairduer") represents diagramatically the 

• To Dr Gairdocr wk owe the first attempt to ro]jrcsi:nt a, canlinc pulsation 
di.'ml'alnotiiyilly. Ttiis diii{;riU"i "liiili is ulti'red from hU, is merely in uttemiit 
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several acts ot a cardiac pulsation in the normal adult lieart, in 
which a long sound precedes a short silence, followed by a 
short sound, aud that again by a long silence. When the 
heart beats under 90 per minute, theiii is never any difficulty 
in making out the several relations of these sounds and 
silences, however slow the heart's action may be. When, 
however, the heart's action is over 90 per minute, it approaches 




Raoial Pulsc 



more or luss t-o tliu* uniform tic-tac oi the infant's heart, and 
the more nearly this is the case the more equal are the two 

U) givu more phyaiologiEnl aconracy to it. The npex beat nnd the twottonmlsurc 
rspresrnti'd as occaiiyiug, lu they do, apprerinble intcrvsis of time during tlint 
pQlaalion. The heart's action is repreiented as continuous and without Bctiiftl 
pMUie or rest, tksugb at times aoimdless, while the cuTotid {lulse is placoil in 
the lodtion wliich Valentin snye it ought to oecupy in relation l« tlio eom- 
mencemcnt of the apex beat, and tbe radial pnlsu is placed in more ncnrly its 
nimal relation lioth to Ihu enrotiil pnlBo unil the apex beat The foot imlao is 
near); synchronons with the rodial. According to Mi' A. H. Oarroil, tlie 
dttrerence between the two, with n pulse beating 75 p'V minute, amounts to 
0-0012 erf a minute. 
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silences, and the greater is the difficulty experieaced in deter- 
niining what soiind is long or first and what is short or setwnd. 
To ascertain this with preeiaion, we must either wait until rest 
and other agents have slowed the heart's action to 90 or fewer 
beats per minute, or we must depend upon our accuracy in the 
use of a (loulile stethoscope, knowing that under all cireum- 
stances the first sound is always relatively long at the apex 
and short at the base, while the second is exactly the reverse ; 
or we may determine what sound or murmur coincides with 
the apex beat or carotid pulse, that being certainly coincideut 
with tlio ventricular systole ; remembering that any reference 
to the radial pulse is irrelevant and misleading, as even in the 
normal condition it is separated from the apex beet by an 
interval which may amount to about oue-sistb of a secoud, 
and that this intei'val may be increased in disease to the half, 
or even to the whole period of an entire cardiac pulsation. 

Having determined the position of maximum intensity of 
the murmur, and ascertained its rhythm, we are prepared to 
state the nature of the lesion upon which it depends. All 
that we require to do is simply to remember that in the 
normal condition the auriculo-ventricular valves on lioth sides , 
are closed diu'ing the sy«tole of the ventricles, the arterial 
valves on both sides being opened ; while during their diastole 
the reverse takes place, the arterial valves aie eluded tnd the 
an riculo- ventricular valves are opened Thus a murmur, 
whose position of maximum intensity is in the mitral area, 
depends upon some defect in the mitral valve; if it be 
synchronous with the systole of the ventricles, it depends upon 
some defect in its closure, and is therefore a murmur of regur- 
gitation backwards into the auricle ; hut if it be synchronous 
with the diastole of the ventricles, it depends upon some 
obstruction to the tiow of the blood through the open mitral 
valve, and is therefore a murmur of obstruction. The first of 
these murmurs runs off from the apex beat, and more or less 
completely replaces the normal first sound. The second 
murmur accompanies or follows the second sound, hut in no 
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respect interferes with its production. But there 18 a third 
mutniur, or portion of a murmur — for the murmur may bo 
continuous — which follows the second aouud by an appreciable 
interval, and whose positiou of maximum iuteusity is not only 
placed in the mitral area, but which is hut little audible out of 
that area, — this murmur immediately precedes and runs up to 
the first sound {is therefore presystolic) ; but a glauce at the 
diagram (fig, 4) shows us, what we indeed already know, that 
the systole of the ventricles is immediately preceded by the 
systole of the auricles, and that what we term presystolic is 
truly auricular-systolic in its rhythm. This munuur is not 
only a murmur of obstmction, but a murmur of obstruction to 
direct cardiac action, and. like all such murmurs, is always 
rough. It is the only generally recognised cardiac murmur 
- which is invariably associated with actual disease of the valves 
alfected. 

These three murnnirs may exist separately, as occasiouuUy 
they do, or any two of them may coexist; and sometimes the 
whole three are present, and then we have a murmur audible 
in the mitral area, and running through the whole period of 
cardiac action, the first sound being either much altered or 
entirely replaced ; while the second sound, though not always 
audible at the apex, always e.xiats, the pulmonary second being 
greatly accentuated, unless two second sounds are heard separ- 
ately, the one immediately following the olher, constituting 
what I have already mentioned as reduplication of the second 
sound, in which case the accentuation of the pulmonary second 
is always modified, and generally absent. These murmurB, 
though most common on the left side, may also be heard owt 
the right heart, a systolic tricuspid murmur being very 
fre(}uent, a presystolic tricuspid being somewhat rare, while n 
diastolic tricuspid is possible, but, so far as I know, hitherto 
unrecorded. And in saying this it ia obvious that 1 refer to n 
diastolic munnur over any jjart of the right auricle or ventricle, 
both the aortic and pulmonary second sounds continuing 
le. and with entire absence of any symptom or sign of 
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aortic regurgitation. This ia a most important point, because 
it often happens that a diastolic murmur, originating in 
defective closure of the aortic valves, is heard loudest over the 
lowest port of the sternum, being conducted downwards partly 
by the descending current of the blood, and partly by the 
peculiar resonance of the sternum. We shall afterwards aee 
that a diastolic murmur, of purely aortic origin, may have its 
position of maximum intensity over the lower part of the 
sternum — the tricuspid area — or in the mitral area, and that 
this is said to depend upon the segment of the valve affected. 

At the base of the heart the audible murmurs are apparently 
less complicated than at the apex, because here we have no 
presystolic murmur, tlie only possible murmurs being systolic 
and diastolic. But the causes of tiiese are so various, that the 
pulmonary region has somewhat deservedly received the name 
of the region of romance, from the various theories propounded 
in explanation of the murmurs occurring there ; while the 
physical causes of aortic murmura, and the physical relatious 
of the aorta itself, are so complicated, and so efficiently modify 
tiie conduction of these murmurs, that though it is quite usual 
to say that a systolic murmur, having its position of maximum 
intensity at the sternal end of the second right costal cartilage, 
is due to aortic obstruction, yet this is by no means always the 
case ; and in like manner, though a diastolic murmur, audible 
in that position, ia most probably due to aortic regurgitation, 
yet its absence from that situation is no proof of the absence 
of regurgitation, because the murmur due to regurgitation may 
be only audible beneath the level of the aortic valves. 

The important thing for us to remember is, that in noting 
the characteristics of a murmur, the chief points to be deter- 
mined are, first, the position of maximum intensity, as 
probably indicating the valve affected ; secoml, the rhythm of 
the murmur, as indicating whether it is systolic or diastolic ; 
and, third, wliether the valve sound normally heard in any 
given position is wholly replaced by the murmur, or only 
altered in duration and character. We must also remember 
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that even the existence of a well-defined mnnnur is not bv anv 
means a certain indication of actual valvular disease^ anv 
more than is the absence of any murmur to be legaided as a 
sure proof of the non-existence of valvular disease. The 
characteristics of a murmur, and its relations to the normal 
sounds and silences, must merelv be noted and aftenraids 
duly considered in connection with the other physical signs 
already commented on. 

Endocardiac munnurs of other than valvular origin are 
occasionally, though rarely, observed. Sometimes these are 
due to congenital deficiency of some part of the septum between 
the two hearts ; and in that case tiiey only intensify those 
valvular murmurs which almost invariablv coexist, and extend 
their area of audibility ; or where no vah^ular lesion coexists, 
as in those endocardiac murmurs, the occurrence of which is 
very problematical and must certainly be rare, and which are 
said to depend upon the presence of some vibrating substauce, 
as a flake of lymph, upon one of the cord(r tcndinea', in an 
otherwise healthy and normal heart, the position of maximum 
intensity and the rhythm may possible be the same as those 
of truly valvular origin, from which they ought to be readily 
difTerentiated by a due coni^deration of the other physical 
signs ; that is, by a judicious reference to those physical facts 
which, as I have already shown, indicate actual obstruction 
to the onward flow of the blood, and which point out its 
existence with a certainty, the attainment of which is exactly 
proportionate to our skill in interpreting these signs. Exo- 
cardiac murmurs frequently simulate in their timbre those of 
endocardiac origin, and when they also coincide in rhythm 
with the systole or diastole of the heart, it may be difficult to 
distinguish such a murmur from an endocardiac one. As, how- 
ever, exocardiac murmurs depend chiefly upon the friction of 
the roughened visceral and parietal portions of the pericardium 
upon one other, or of the pericardium upon the pleura, and as, 
unless under very exceptional circumstances, this friction is 
always greatest over the centre of the heart, and neither at its 
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npex nor exactly at its base, we have a pretty safe indication 
of tbe exocardiac origin of the bruit Jn the tioii-coiucideuce of 
its position of uiaxiiuum intensity, with the usual situations of 
that position in the case of murmurs which are of valvular 
origin. We have also the localisation, more or less complete, 
of the bruit, which never passes to any distance fi'om the area 
over which it is most audible, and which is not propagated by 
any blood -current, but simply radiutea equally all round the 
position where it originates, usually possessing a distinctly 
superficial character ; and we have the entire absence of any 
pulmonary accentuation, or of any physiological indication of 
obstructed circulation. The sound produced also, as a rule, 
resembles the crackling of parchment, the creaking of new 
leather, or a grating or mere rubbing sound, of greater or less 
intensity, and only very rarely in any respect simulates the 
soft blowing murmur of a valvular lesion. Whatever may be 
its timbre or its rhythm, it must, like all and every other 
sound heard over the cardiac area, be carefully uoted as to its 
character, position of maximum intensity, rhythm, and direc- 
tion in which it is propagated, to be afterwards submitted, 
along witli the other facts ascertained, to a careful and 
discriminating scrutiny. The same may be said of those 
murmurs which are audible in various positions out of the 
cardiac area, and which owe their origiu to the passage of the 
blood through the vessels. Such nmrmurs aix; sometimes 
heard in the arteries and sometimes in the veins. They are 
chiefly systolic, but sometimes diastolic in rhythm. In the 
arteries these murmurs may he strictly localised, or may be 
audible over every part of the arterial system. Tn the veins, 
as a rule, they are audible everywhere, provided certain 
conditions are complied with, though they are only perma- 
nently present in certain parts of the body where these 
conditions naturally exist. Such intravascular murmurs are 
of the most various significance, and can only be most briefly 
referred to now. Sometimes they signify serious lesion of the 
vessels themselves ; at others, nothing worse than some slight 
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deformity of the chest, the result of rickets ; and at still other 
times, only an alteration in the condition of the blood itself, 
which may arise from vaiious causes, 

I caauot conclndc this lecture without a cursory reference 
to the tuanncr in which these murmui's are believed to be pro- 
duced, becaui^G this is a subject in regard to which practical 
experiment may yet become a moat fruitful source of improve- 
ment in diagnosif). The crude ideas of our forefathers, which 
^^^K^ 5 culminated in the notion that murmurs pjg, o. 
^^^Kfl are produced by the friction of the ^ 
^^^V blood-curreut on Us contniuing walls 

^^^^1 — an idea which the researches of 

^^^^B Poiseulle and others have set aside, by 

^^^^P showing that no such friction exists — 

I have been replaced by a recurrence to 

the theorj', tirat started by CoiTigaii, 
that mumuirs occurring in the course 
of the circulation are due to the vibra- 
tions induced by eddies in the blood- 
column itself, a tlieory which has been 
^■•leduced to scientific simplicity by 
M. A. Chaveau,* who has with great 
* Complei Bendui de V Acodtmit dca Sdtnaa, 
1858 — "Toutu veine fiuide estle siige do vibra- 
lions mu'eiitibles Ue iiroduire des sons, vibrations 
qui fbruilent ansai I'oriiice d'e«iuUni?Dt de la 
veine"— p. 8(1, TLo intravasciilw' niunDurs of 
nnKtnia nre due "aux Tibrstiocq de la veiiie fluide 
intravascalaire, vibrations qui mi prodiuBent 
toDJouTs qnaoJ le ung pin^tre ftveu itne fared 
lUliisinCcdBliauDDparticr^lllDentaucoinpuntive- 
meut dilnt^e de I'Hppiireil eirculBtoin'' — ]k 933. 

PcthnpB the nature of this fluid vein mny be 
more readily understood by a sbort account of tlis 
conJitions und«r wliich it is knoirn to be fannML 
When fluid eacapoa through a perforation in a 
thin plate formiag tho bottom of an open veaael 
kept constantly full, Tomcelli suppoBcd that 
lie efflux <^ould be aBcertaiued by this theorem :— Q — f> J2gh, in which Q 
t^mwuts the oatflow, t the time involved, t the avutional area ot tho oriScu, 
'Macceleration of gravity, anil k the height of thi' aurfaoe above the orifiw. 
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probability referred the causation of all murmurs, whether 
intracardiac or intravaacular, to the sonorous vibratious of 
fluid veins, such as have been observed by Savart, and which 
are capable of being transferred, as Marey has experimentally 
shown, to the surrounding fluid within which the vein may be 

Theiictual outflow when measured is, however, nlways about one-third lass than 
that pteu by calculatiou, and the disorepauoy has been found to be due to the 
fact that the velocity on which the calculation it bused U ouly tnie of the 
ceutral part of the jet, the outer portioD being relardetl by the iuterference of 
the aurrents couTerging from all sides of the vesseL The conyergence of these 
cniTenta alio cansea the j^t to taper off to 'fl of its origiaal dimendons at » 
distaDco from l}ie orifice of one-half its dianieter, and if the sectional area afthia 
DUTDw portion, the vtna contnKta as it is termed, is substituted for that of the 
originai oriGee, the actual oatflovis then correctly eipreased by Torriuelli'a 
theorem. Uplothispoiutthejet has been cluar and ptrl lucid, but now, probably 
from the conflict between the tendency to diverge inherent iu the outercunents 
and the attractiona of cohesion and gravity, the jet loses its tranepaiency and 
breala up into those vibrating fluid veins the phenomena connected with which 
havebaenthna described by Felix Siivart. Thepartofthevcinat, fig. 6,iiataady 
and limpid, presenting the appearance ofa solid rod, whioh obstructa viaionand 
wetithofingerwh^passed tlironghit. This decreasea in diameter till itreachea 
n point (just above b) of maiimum contraction, be3-ond which it is turhid and 
unateady, marked by periodii^ swellings and contractiona, does not wet the Enger 
when passed through it, and does uot obstruct vision, even though the fluid \» 
mercury, At b, in fact, the liquid ia no longer continaous, but resolvea itself 
into a series of liquid spherules, which have aa appeamncc of turbid continuity, 
from their rapid Buaceaaion never permitting the primary impression wholly 
to fade from the retina still succeeded by a second. Fig. 6 represents thb 
lluid vein illuminated by an electric llaah, when the drops of which it consists 
are seen as it wore niotionlesa in the air, and the cause of the periodic swellings 
and contractiona are at once apparent j for these spheroidal drops, when lir^t 
detached, have their long aiia vertical ; when abandoned to their own mole- 
cular forces they seek to become spheres, and, like apendulum iu motion seek- 
ing to return to rest, the contraction goes too far, and they become flattened 
spheroids, nhich again elongate vertically; heora the appearance of alternate 
swellings and contractions. Savart traced the producttou of these pulsations 
to the ortSce through which the vein passed, but did not regard them as the 
I'osolt of friction. Under moderate pressure they succeed each other siiSIciently 
rapidly to produoe a feeble musical note, the pitch of which may be fixed by 
allowing the dro]» to fall upon a stretched membrane. ^ — Vide Tyndall On 
Smcnd, London, 186Q, p. Si4, &c. By attaching tubes of various foinu to 
the origiiuU orifico, the formation of a fluid vein may he completely prevented, 
and the discharge may be even increased beyond the quantity calculated by 
TorriccUt. It seems proliable that the relations of the soveml parts of the 
circulatory system to one another are adjusted in some such manner, so that it 
Ls only when disease lias altered the normal relations that we have the forma- 
la fluid rcius. 
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produced, and to the walls containing it. The roughness of 
the murmur and the tactile perceptibility of the vibrations are 
in some degree proportionate to the force exerted in producing 
this sonorous vein, while its musical character must of course 
depend upon the rapidity of these vibrations, as well as on 
the physical structure of the parts to which these vibrations 
are conmiunicated. 

But the mode in which the production and conduction of 
their sonorous vibrations may be modified by evident or 
imperceptible alterations in the heart's action itself, or by 
alterations in the anatomical relations of the parts concerned, 
produced by changes in the position of the patient himself, are 
problems which yet remain to be defined, and a careful 
experimental investigation of those problems will certainly 
prove to be of the utmost importance in the accurate diagnosis 
of cardiac and vascular diseases. 
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LECTURE 11. 

ON INCOMPETENCY OF THE AORTIC VALVES, WITH SPECIAL REFER- 
ENCE TO THE DIAGNOSTIC SIGNIFICATION OF THE MURMURS. 

Gentlemen, — There is no disease of the heart, of common 
occurrence, which possesses so many elements of interest as 
aortic incompetency, whether we regard its pathology in rela- 
tion to the various causes which may give rise to it, to the 
concomitant morbid alterations in the aorta, in the heart itself, 
and in the circulation, which are so various and sometimes so 
diverse ; or whether we regard its diagnosis, which, to be of 
value, involves a careful discrimination of the causes of the 
incompetence, and of the consecutive changes in the heart 
itself, upon a due appreciation of which both the prognosis 
and the treatment largely depend. 

In aortic incompetence, as well as in all cardiac diseases, all 
our information is derived from the state of the pulse, and 
from the inspection, palpation, percussion, and auscultation of 
the patient; and a due consideration of these phenomena 
enables us to predict with considerable certainty the exact 
condition of the aortic valves, and to determine the d^ree in 
which the persistence of this condition has already influenced 
the walls of the heart as well as the circulation generally. 
Confining our attention for the present to the auscultation of 
the patient, you are aware that the murmur indicative of aortic 
incompetence is a diastolic murmur of a more or less soft and 
blowing character, audible, as is usually said, at the base of 
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Me heart. But this is by no means always tbe case. Some- 
times the murmur is only audible, and that but faintly, just 
below the aortio valves, at midsternum, a little beneath the 
level of the third rib. Very rarely, it is loudest at the left 
apex ; • very frequently it is loudest and sometimes only to 
be heanl^xccpt in the arteries — at the enaiform cartilage, or 
more nearly in the position of the right apex ; at times it is 
loud and distinctly audible over every part of the cardiac 
area, and then it is also audible in every part of the arterial 
system to which tbe atethoacope has aci;es9 ; while at still other 
times it is inaudible above the level of the aortic valves, and is 
not perceptible in any ai-tery. I have already mentioned t 
that murmurs are produced by the formation at any point of a 
liquid vein in the blood- current, and an instant's rcHuution will 
show us that tbe same cause which is capable of producing a 
liquid rein at the aortic orifice during the diastole of tbe heart 
must in most instances be equally potent during its systole ; 
hence we have in audi cases almost always a double murmur 
bruit de. vti ct vicn. a aee-saw murmur, of which tbe first or 
Bystolio portion is usually rough, the second, or diastolic portion, 
always soft and blowing, though sometimes tbe one and some- 
times the other may be loudest ; while tbe propagation of tbe 
systolic portion of the murmur is subject to apparently similar 
vagaries with that of the diastolic portion, beiug at one time 
audible over all the cardiac area, at another time only audible 
at and above the aortic orifice, and again chiefly audible only 
in the arteries. The term double aortic lesion 13 therefore a 
common and by no means inappbcable deaignation for that 
affection of which incompetence of the aortic valves forms 
always the most distinctive and rarely the sole important 
feature. Nor are the variations in the manner in which the 



* This position uf mnximam intensity of the uiurmur of aortic incomjutenco 
i* mid to be an iniUisition of niptnre or diseiuu sjiepiBlly affecting the imstarior 
or tnitral ■cgment of tha semilunar valve.— Vide Dr Baltharar Foster's Es«iy» 
en OliHtaU Medicine, London, Churchill, 1S74, p. I'il. But umit observers are 
Agreed that this idea is highly problomaticiil. 

t Vidi aiiUa, p, iZ. 



(.■LINR'AL LECTURES ON 



48 

constitueuta uf this double murmur are propagated mere 
vagaries in the conduction of sound ; they are important facts 
depending upon physical causes, and convey most momentous 
information to the understanding of the physician whose ear 
perceives them. 

The following cases have been selected for the purpase of 
exhibiting the chieE important varieties of aortic regurgitation, 
and the manner in which the condition of the valves in eacli 
variety influences the protluction and the propagation of the 
murmnrs ; — 

Case I. — Jaoet M'Gowan,* aged 22, admitted, 25th March 
1874, to bed 2, Ward XIII., complaining of subacute wander- 
ing pains in her joints. Tliia attack commenced twelve months 
ngo, and was at first accompanied by great pain and some 
swelling in the region of the heart, for which a fiy-blister was 
prescribed, after this the swelling disappeared and the pain 
subsided, but it has not altogether ceased. Three years and a 
half ago she had an attack of rheumatic fever, but apart from 
that has always enjoyed good health, excepting suffering from 
measles and scarlet fever when a child. The patient is well 
developed ; expression natural ; integuments moist ; temper- 
ature 98"6''; limbs somewhat wasted; joints noways deformed, 
but occasionally painful, chiefly tlie shoulder and elbow joints ; 
no anasarca ; arteries and veins normal on inspection ; pulse 
73, slightly jerking, but this is not perceptibly increased on 
elevating the arm at right angles to the body as the patient lies 
in bed. On percussion, the cardiac dulness at one inch to the 
left of the sternum extends vertically from the upper border of 
the third rib till it meets with the tympanitic resonancjj of 
the stomach, and extends in the line of the fourth rib from 
throe -quarters of an inch to the right of the sternum trans- 
versely across the chest for a distance of four inches and three- 
quarters. The heart's apex beats finii and full between the fifth 
and sixth ribs, two inches and three-quarters to the left of the 
sternum. On auscultation in the mitral area, the first sound 
* CondenaDil from the aotes of Mr J. H. Ckrke, cUuJcal ckrk. 
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is heard loud, thumping, and accompanied by a systolic mur- 
mur ; no diastolic sound or murmur being audible. In the 
tricuspid area the first sound is loud, distinct, still somewhat 
dumping, and accompanied by a systolic murmur, followed by 
an equally distinct diastolic ona Above the fourth rib the 
thumping character of the first sound is lost, while the systolic 
murmur increases in intensity. In the aortic area neither 
systolic nor diastolic sound is audible, but instead there is a 
very loud and distinct double murmur, the systolic portion of 
which is extremely rough, and propagated with great distinct- 
ness into the carotid arteries, the diastolic murmur being in 
them inaudible. In the pulmonary area a double murmur is 
heard, the systolic portion of which completely replaces the 
first sound, while the diastolic portion partially obscures an 
accentuated second sound. Her respirations are 32 in a minute ; 
no cough, and no dyspnoea, except on exertion, and then not to 
any great amount ; pulmonary physical signs normal ; nervous 
system normal ; appetite defective ; bowels regular ; urine 
normal, specific gravity 1015 ; menstruation regular till twelve 
months ago; since then irregular. On loth May it is noted 
that a well-marked presystolic murmur has become developed, 
and this continued till the patient was sent to the Convalescent 
Hospital on 20th May, completely relieved of all her rheumatic 
symptoms. This patient, you will observe, came under treat- 
ment solely for her subacute rheumatic affection, and though 
labouring under serious cardiac disease, which will undoubtedly 
shorten her days, this had been so completely compensated as 
to be altogether mute. The dilatation and hypertrophy of the 
left ventricle sufficiently counterbalanced each other in such 
a manner as to compensate the existing regurgitation through 
the incompetent aortic valves. For the present I omit as 
irrelevant all reference to the state of the mitral valve, and 
shall direct your attention solely to the aortic murmurs and 
their mode of propagation. You will observe that the systolic 
murmur, more or less audible over the whole cardiac area, has 
its position of maximum intensity in the aortic area, and is 

I) 
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tliurefore clearly uf aortic origiu. It depoiida, tlierefore. ujwu 
aome abnormal alteration of the aortic orifice capable of pro- 
ducing a fluid vein, and so giving rise to an audible murmur. 
Now, the easentiiil element in the production ol" a tiuid vein is 
some ahnomiiil relation between the part wlieru the blood cornea 
from and that into whicli it flows — iii this case, the ventricle 
and the aorta — and to produce n systolic fluid vein the latter 
must be really or comparatively dilated. There is in this esse 
no evidence of any real dilatation of the aorta — no increase ot 
dulness over the upper part of the sternum, no pulsation in 
the tracheal fossa. Have we any reason to suspect the exist- 
ence of a comparative dilatation, that is, of an obstruction at the 
orifice, and what is its nature ? The answer to this question 
is easy. From the hLstory oE this patient we have every reaeon 
to believe that she has had pericardiac inflammation, as proved 
by the swelling and pain in the precordial region in the early 
period of her rheumatic attack ; while the thumping first sound 
and subsequently developed presyBtolic murmur, along with 
the more or less constant cardiac pain, conclusively prove 
that this has been aaaociated with a more or less chronic 
endocarditis, which has stiffened and deformed the mitral valve. 
It is natural to suppose that a similar efi'ect has been produced 
upon the aortic semilunar valves, the result of which has been 
tliat they now obstruct the onward current of the blood, and 
so produce a relative dilatation ot the aorti, and give rise to & 
systolic fluid vein and concomitant murmur, rough in propor- 
tion to the ventricular force employed in expelling the blood, 
and to the degree of obstruction existing, which, in accordance 
with the laws of sound, would he carried most distinctly 
onwards with the blood-current into the carotids, while it 
would be also propagated with greater or less distinctness, 
according to circumstances, in other (.lirections. The history 
of this case is therefore in complete accowlance with this 
portion of the auscultatory phenomena, and renders this 
explanation probable iu the very highest degree. But if the 
aortic semilunar valves are so thickened and crumpled as to 
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produce obstruction to the onward flow of the blood, they can 
hardly be expected to be also competent. They may be so, 
but only very rarely. Most usually when in such a condition 
they are more or less incompetent ; and then the same cause 
which gave rise to a fluid vein and a murmur during the 
systolic outflow of the blood from the ventricle must likewise 
produce a fluid vein, and consequently a murmur, during the 
diastolic regurgitation of the blood from the aorta into the 
ventricle ; the diastolic murmur being softer than the systolic 
one, because the forces expelling the blood from the artery are 
80 much less powerful than the contractile force of the left 
ventricle ; and this has evidently been the case in this 
instance. We are scarcely yet in a position to state in every 
case why a diastolic murmur originating at the orifice of the 
aorta should at one time be heard loudest above that part, as 
in the so-called aortic area, and at another lower down the 
stemum. At present we can only state it as a fact, and 
indicate the strong probability there is that it will ultimately 
be found to be connected with the nature of the obstruction ; 
and the comparative readiness with which the vibrations of 
the fluid vein are propagated outwards through the walls of 
the vessel^ on the one hand, or downwards with the current of 
the bloodi on the other. In all probability the greater the 
obstruction, and the more vibratile its structure, either in 
itself or in its connection with the arterial walls, the more the 
murmur will be localised in the aortic area ; while the less the 
obstruction, and the less vibratile its structure or connections, 
the more the murmur will tend to be propagated downwards 
in the direction of the blood-current, or possibly it may be 
solely produced at that part of the heart on which the vein 
impinges, propagation in other directions ensuing in all cases 
in accordance with the known laws of sound. These reasons 
have at least probability on their side, and you will find that 
the more we examine into the various forms of aortic incom- 
petence, the greater will this probability appear. At present 
we are dealing with a case in which both the systolic and 
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diastolic murmurs are most distinct ia the aortic area. The 
incompetence of the aortic valves is not great — Ist, Because 
the apex beats in its normal plane, though a little outside of 
its normal position ; the heart has more of the purse shape 
usual in mitral disease than of the conoid form, due to dilata- 
tion of the left ventricle, which is so common in aortic 
incompetence. 2d, Because there is but little of that jerking 
character to be felt in the pulse, or seen in the carotid and 
brachial arteries, which is so distinctive of free regurgitation 
through the aortic valves. The absence of this is of course 
not due in this case, as it sometimes is, to debility of the 
ventricular walls, because the apex beat of this heart is firm 
and forcible, but obviously to the absence of any great dilata- 
tion of the left ventricle, and, as an ultimate cause, to the 
absence of any great aortic incompetence. 3rf, Because the 
diastolic murmur is quite inaudible in the carotid as well as 
in the crural arteries, while it is so loud at the base of the 
heart. We shall presently see that a diastolic murmur may 
be audible in the arteries and inaudible at the base of the 
heart, and that in this case it is associated with all the signs 
and symptoms of great valvular incompetence ; while in our 
present case the signs and symptoms are the very reverse* 
For tliese reasons, therefore, there are the strongest grounds 
for believing that in this case we have to do with — confining 
our attention to the aortic valves — a stiffened and somewhat 
shrivelled condition of these valves due to rheumatism. These 
valves may of course be also atheromatous, or covered with dense 
vegetations, possibly both, and are only slightly incompetent, 
the mitral lesion being comparatively unimportant, though 
its coexistence necessarily renders the prognosis more grava 

The following example exhibits how these murmurs of aortic 
incompetence vary even in cases which are otherwise similar, 
showing, also, how all such variation is probably due to slight 
alteration in the physical causes, the signs of which we only 
want a larger and more accurate experience to enable us to 
interpret correctly. 
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Case II. — ^Mary Anderson,* married, a laundress, aged 31, 
admitted to Ward XIII., 3d December 1872, complaining of 
severe pain in the region of the heart, a choking sensation in 
the throat, a troublesome cough and spit, and complete loss of 
sleep. Nine years ago she suffered from a sharp attack of 
rheumatic fever, lasting eight weeks, six of which were passed 
in hospital At this time she had severe pain in the region of 
the heart, both in front and behind, accompanied by palpitation. 
A fortnight after dismissal she was able to return to her work. 
A similar but less severe attack has recurred every winter 
since that time. The present attack commenced eight v/eeks 
ago with severe pain in the cardiac region, with swelling of the 
legs, choking sensation in the throat, which did not interfere 
with swallowing; atonic dyspepsia, relieved temporarily by 
occasional vomiting after food ; and gradual diminution in the 
amount of urine passed. Patient's family history is good. She 
has two children, both alive and healthy. Her face is some- 
what livid, her fingers slightly clubbed, her legs oedematous, 
the joints normal, temperature 99°, sensation and intelligence 
normal ; has slept well the two nights following admission ; 
pulse 112, irregular, somewhat forcible, and felt to be distinctly 
jerking on elevating the arm at right angles to the body as she 
lies in bed. Considerable pulsation is visible at the root of 
the neck, both in the carotids and in the tracheal fossa. No 
venous pulsation is observable. The apex beats somewhat 
forcibly between the sixth and seventh ribs, about three and 
a half inches from the left edge of the sternum. In the 
parasternal line, one inch from the left edge of the sternum, 
dulness begins at the upper border of the second rib, and extends 
down to the liver dulness. Transverse dulness in the line of 
the fourth rib commences at three-quarters of an inch to the 
right of the sternum, and extends across for four and three- 
quarter inches. On listening over the apex beat, a slight 
thump is heard, forming as it were the first portion of the first 
sound, which is obscured by a bruit. The second sound in 

* From the notes of Mr O'Connor, clinical clerk. 
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tliis area is repkced by a soft diastolic nmrimir, lu the 
tricuspid area, the first sound is quite audible, tbe obscuring 
bruit being, liowever, louder than in the mitral area, the 
diastolic murmur being still soft, hut rtlao more distinct tban 
in the mitral area. In the aortic area, the first souud, audible 
ill both the mitral and tricuspid areas, is completely replaced 
by the systolic bruit, which is loud and rough, and attains its 
maximum intensity in this position ; the second souud is 
wholly wanting, being replacetl by a soft, low, but distinct 
diastolic murmur, the position of maximum intensity of which 
is at uiidsternum, just below the fourth rib. In the pulmonary 
area, the first 30und is wholly replaced by a loud systolic 
murmur, while the second is heard loudly accentuated, but 
somewhat obscured by the diastolic murmur propagated across 
from the aortic area. In the carotid aud femoral arteries, a 
loud systolic murmur alone is heard, tlie diastolic murmur 
being inaudible. Her respirations are 32 in a minute. She 
has a sharp, harsh cough, accompanied by slight vmtery 
expectoration, Pulmonary percussion everywhere normal. 
Auscultation reveals crepitation over both lungs anteriorly; 
posteriorly, this is mingled with occasional rhon;:iii. Tongue 
clean but red and raw-looking at its tip. There is great crav- 
ing for food, some flatulent distension of the stomach, especially 
after eating; bowels irregidar; liver duhicss normal. Patient 
has not menstruated for twelve months. Her urine varies from 
36 to 52 oz., of a clear straw colour, with a trace of albumen 
on admission, which has since disappeared. 

Diagnosis. — The history of this patient is that of rheumatic 
fever, accompanied hy an affection of the heart, which inspec- 
tion, palpation, and percussion agree in showing has resulted 
in dilatation of tlie lieart, particularly of its right auricle and 
left ventricle, with some hypertrophy of the latter. The slight 
thump forming the first portion of the first sound is well known 
to be the last remaining vestige of a presystolic murmur, quite 
as distinctive to an ear accustomed to recognise it as a well- 
marked auricular-systolic murmur, and equally with it a sign 
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i which it is safe to rtiy with the utmost confidence aa 
significant of constriction of the auriculo-ventricular opening. 
But mitral stenosis is one of the most couinion resuUs of n 
cardiac rheumatic affection, and of itself is capable of explain- 
ing the pulmonary congestion and a'deraa, revealed hy the 
congh, the waterj' expectoration, and the accentuated pulmo- 
nary second. In the absence of any serious implication of the 
right side of the heart — which cannot exist because a tricuspid 
first sound is distinctly audible, and also because there is not 
any marked pulsation either at the lower end of the sternum 
or in the jugular veins— this stenosis seems iusufhcient to 
account for the great interference with the systemic circulation 
shown hy the livid countenance, rcdema of the lower ex- 
tremities, alight albuminuria, and flatulent dyspepsia; while 
the veiy considerable dilatation of the left ventricle which 
undouhtedly exists, would certainly be unusual as the result of 
mitral constriction alone. But, on the other hand, we have in 
the loud systolic murmur, with its position of maximum in- 
tensity iu the aortic area, and which is distinctly propagated 
into the arteries, sufficient proof that the same disease which 
has deformed the mitral valve has also alter^td, thickened, and 
stiffened the aortic valves, while the diastolic murmur which 
has replaced the aortic second sound shows that the crumpling 
and atifieniug of the aortic valve, which is great enough to 
retain them as a considerable and permanent obstacle to the 
egress of the blood, is also sufticient to prevent them closing 
with that tension necessary to the production of a diastolic 
sound, and has rendered them incompetent, This incompe- 
tence, however, though suliicient to produce a murmur at and 
below the situation of the aortic vnlves, is so triHing as to 
have hut a very slight infiuence on the arterial circulation, and 
is therefore not audible in the carotid arteries, nnd is ouly 
carried up to the so-called aortic area, by propagation through 
the aorta itself and the bones of the sternum, while it is carried 
downwards to a greater extent, as in conveying it in that 
tion the inSueuce of the blood-current coincides with that 
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of the sternum. So trifling an incompetence of the aortic 
valves would, in ordinary cirumstances, be readily compen- 
sated, but in the present case it greatly intensifies the evil 
influence of the existing mitral constriction, and both together 
form an obstruction to the onward flow of the blood, quite 
sufficient to account for all the serious symptoms which exist, 
and also to render the prognosis very grave in this patient, 
who has been so greatly enfeebled by her repeated rheumatic 
attacks. The patient was treated with nourishing unstimulat- 
ing diet — with half-ounce doses of the infusion of digitalis and 
five grains of carbonate of ammonia thrice a day, and fifteen 
grains of chloral at bed-time, to allay her cough and cardiac 
pain and jjrocure sleep. At first she progressed favourably, 
but towards the end of December (21st) she began to complain 
of pains in her joints, increased cedema of her legs, and con- 
siderable pain over her stomach and liver, the latter now 
commencing to enlarge and become tender to touch. 

She now had given her ten minims of tlie tincture of 
digitalis, with five of the liquor arsenicalis and of the tincture 
of the perchloride of iron, tlirice a day. She gi^adually became 
worse, however, and in the beginning of January diarrhoea set 
in. This was kept in check by appropriate treatment, but the 
pain in the chest, the breathlessness, and pain over the liver 
continued, and she died at 1 a.m. on the 15th of January 1873. 

Autopsy* — Jan. 17. Heart considerably enlarged ; mitral 
valve constricted, admitting only one finger, aortic valves athero- 
matous, the cusps covered with vegetations. Several hsemor- 
rhagic infarctions in the lungs, which are otherwise healthy. 
Liver weighs 4 lbs. 14 oz., is of firm consistence, slightly 
hypertrophied, and exhibits all the characteristics of extreme 
chronic congestion. Spleen weighs 11 oz., firm and congested. 
Kidneys are slightly congested, and exhibit several depres- 
sions, the results of previous infarctions ; the right weighs 6^ 
oz., and the left 5^ oz. Other results unimportant 

* From the Pathological Records of the Koyal Infirmary. Weight of heart 
not recorded. 
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These two cases, then, exhibit the character of the murmurs, 
and the manner of their propagation in those whose aortic 
valves are somewhat crumpled, thickened, and atheromatous, 
mainly as the result of rheumatism. Such valves cannot 
move out of the way, they therefore present a considerable 
obstacle to the egress of the blood, and this results in the pro- 
duction of a loud systolic murmur, always audible without 
compression in the carotid arteries, and dying gradually off 
within the arteries as the distance from the heart increases. 
As these valves move but little out of the way of the cardiac 
systolic current, they have no distance to fall during the 
cardiac diastole ; therefore, so far as they do close at this time, 
this closure is not forcible; and the cusps being no longer 
membranous, everj^ source of tensile vibration is almost com- 
pletely cut off, and there is no trace of an aortic second sound 
to be heard. We must be careful to remember that the entire 
absence of a second sound in such cases does not arise from 
the completeness of the destruction of the valves, because they 
are still present, and frequently occupy even a larger space of 
the aortic orifice than they do in other cases where an aortic 
sound is partly audible ; neither is it because the second 
sound is obscured by the diastolic murmur. This might be 
the case, as when the valves are in a different condition a 
second sound and a diastolic murmur, originating at the same 
orifice, are, at least occasionally, to be heard together ; in cases 
such as the present, however, the absence of a second sound is 
evidently solely to be attributed to the immobility and absence 
of membranous elasticity in the valves themselves. On the 
other hand, the deformity of the aortic valves prevents them 
from closing perfectly, and permits of regurgitation propor- 
tionate to that imperfection; as this is seldom great, the 
diastolic murmur to which it gives rise, however loud it may 
be, is never propagated into the carotid arteries. It may be 
heard all over the cardiac area, propagated chiefly through the 
bones, the sternum acting as a sounding-board ; but it is chiefly 
heard about raidsternum, just below the fourth rib, and is 
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under all circumstances propagated downwards with most 
distiuctness. The essential characteristics of the physical signs 
quoad the murnaura heing in such cases the loudness of the 
systolic murmur in the aortic area aud its ready propagation 
into the carotids ; while the position of maximum iutensity of 
the diastolic murmur is just over the aortic valves, or imme- 
diately below them, and it is never propagated into the 
carotids, or only in the faintest possible manner, such faint 
propagation being always an indication of a regnrgitatiou 
greater than usual. 

The next case which I shall relate presents phenomena 
which are exactly the reverse of these, and indicate of course 
a difTerent character of lesion. 

Case III, — James Bailey,* aged 35, unmarried, a labourer, 
residing in Leith, was admitted to bed 2, Ward V,, on 19lh 
Febmarj' 1874, complaining of a severe cold, continuous cough, 
and pain in the epigastrium. The patient says that he has 
been short of breath as long as he can remember, and he thinks 
this has got worse as he grew older. Twenty years ago he had 
fe?er (probably tyiilius), for which he was treated in this 
infirmary. Nine years ago he was under treatment in this 
infirmary for one month on account of rheumatic fever; during 
this illness he was delirious for two or three nights. About 
three years ago he was again in this infirmary for ft less severe 
attack of rheumatism. He has always been well fed, com- 
fortably housed and clothed, but his occupation necessitates 
constant exposure to all kinds of weather, About three weeks 
ago he was more than usually exposed to severe weather, and 
except his dyspnoea, all his ailments date from this time. 
Patient is fairly developed, height 5 feet, weight 8 stone 9 lbs., 
muscularity good. He usually sleeps on his left side, but is 
often obliged to sit up in bed for a time on account of his 
dyspnoea. Expression of his face ia normal, integument 
normal, temperature 98°, limbs and joints natural ; pulse 75 
per minute, full, jerking, and delayed about half a pulsation 
* Frain the nolcs of Mr A. Field, dinient clerk. 
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behind the apex beat ; very evident and distinct pulsation is 
to be seen in both carotids and in both brachials. On inspec- 
tion, the apex is seen to beat with tolerable distinctness in the 
seventh intercostal space, five inches to the left of the xyphoid 
cartilage ; from this an undulatory pulsation is diffused up to 
the fourth rib, the most remarkable part of which is a systolic 
depression, greatest between the fifth and sixth ribs. In the 
scrobiculus cordis, a slight pulsation is distinctly visible, and 
this is seen to be communicated to the entire hepatic region. 
On palpation the diffused apex beat is felt to extend over some 
inches ; it, as well as the whole left ventricle, communicates 
a heaving but not forcible impulse to the hand. In the 
parasternal line, dulness commences at the third interspace 
and extends downwards to the liver dulness ; at the level of 
the fourth rib, the transverse dulness extends from half an 
inch to the right of the sternum to half an inch beyond the left 
nipple, a distance of six inches and a half. On auscultation 
in the mitral area, the first sound is obscurely heard and of an 
impure quality, but without distinct murmur; the second 
sound is heard obscured by a diastolic murmur. In the 
tricuspid area, the first sound is much more clear and distinct 
than over the mitral area, no second sound is audible, it being 
completely replaced by a loud and well-marked but soft 
diastolic murmur. In the aortic area, the first sound is 
obscurely heard, much as at the apex, and without evident 
murmur ; the second sound is replaced by a distinct diastolic 
murmur. In the pulmonary area, the first sound is impure ; 
the second sound accentuated, but obscured by the diastolic 
murmur. The diastolic murmur is heard over every part of 
the chest, but is loudest over the sternum, beneath the aortic 
valves ; it is even audible over the chest posteriorly : in the 
carotid and femoral arteries, a well-marked and distinct double 
murmur is readily heard. The percussion of the lungs is 
everywhere normal, but on auscultation a good many rhonchi 
and crepitant rattles are heard distributed over them. Liver 
dulness is normal ; and except some flatulent atonic dyspepsia, 
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there is nothing elae of importance about the patient, ilailey 

continued gradually to improve under treatment till 14th April 
when he was discharged. Since then he has written from 
Ireland to say that be has given up all remedien, and feels quite 
welL The tveatmeut consisted mainly in the continuous and 
regulated administration of digitalis, at first in the form of isa. 
doses of the infusion, with five grains of carbonate of ammonia 
thrice a day; latterly the tincture was given with iron and 
arsenic. Apart from the lung symptoms, which were mainly due 
to a severe catarrh, aggravated by the continuous pulmonic con- 
gfifltion maintained by the aortic insufficiency, the remarkable 
facts in this case were, ls(. The great dilatation and hypertrophy 
of the left ventricle, revealed by the low situation of the true 
apex, which beat beneath the edge of the eighth rib ; the 
general alow heaving impulse of the ventricle, and the Byntolic 
dimpling of the surface over the left ventricle, the latter being 
evidently due to displacement of the lung, and the pressure of 
the atmosphere upon the walls of the chest during the systolic 
recession of the enlarged ventricle. 2d, The absence of any 
special implication of the right heart, notwithstanding the great 
amount of diseaae on the left aide. Sd, The impurity of the 
mitral sound, obviously depending upon some slight rheumatic 
alteration of the mitral valve, iih, The absence of a marked 
systolic murmur from the aortic area. 5tk, The loud diastolic 
murmur, audible over all the cardiac area, beneath the level of 
the aortic orifice. Glh, The markedly distinct character of 
both murmurs in all the arteries, and specially in the carotid 
and femoral arteries. The absence of any distinct systolic 
murmur from the aortic area indicates the absence of any well- 
marked obstruction at the aortic orifice ; indicates, therefore, 
the preponderance of retraction or crumpling, or it may be of 
■ulceration over calcification of the valves, and this accounts 
for the amount of diastolic regui^itation revealed by the great 
pse of the pulse, the distinctness of the diastolic arterial 
murmur, and to some extent also accounts for the distinctness 
of the diastolic munnur over the cardiac area. That, however. 
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depends partly on the condition of the remaining portion of the 
valves, and the degree in which they are capable of originating 
a fluid vein, though, no doubt, the force of the regurgitating 
current — -which must be greater the more complete the regurgi- 
tation is — must have its influence in rendering this fluid vein 
more sonorous, while the condition of the sternum, and its 
connection with the ribs, has its influence in propagating the 
murmur over the chest The points to which I w^ish specially 
to direct your attention at present are, the specialities of the 
aortic murmur, viz., the absence of a systolic murmur from the 
aortic area, and the presence of well-marked double murmur 
in the arteries. I have already stated that the absence of the 
systolic murmur from the aortic area is due to the almost entire 
absence of any obstruction at its orifice ; some degree of 
obstruction there must be, however, and to that as well as to 
the same cause which makes the carotid murmur so distinct, 
it is due that in the innominate artery this murmur is more 
distinct than at the aortic area, though it falls very far short of 
that which is audible in the carotid artery, where the stetho- 
scope, by compressing the artery, gives rise to a fluid vein 
which increases and intensifies the systolic portion of the 
murmur. The systolic arterial murmur, though intensified 
by compression of the artery, is quite audible without this, 
when we place the stethoscope in the immediate neigh- 
bourhood of the artery ; because, though partly due to the 
formation of a fluid vein, it owes its existence much more 
to the fact that the greatly dilated and hypertrophous left 
ventricle sends forward a wave of blood disproportionate to 
the calibre of the arteries. Consequently we have in the 
carotid arteries, at the moment of the ventricular systole, a 
loud murmur composed partly of that produced by the fluid 
vein originating at the aortic orifice, but also, in a much 
greater measure, by the vibrations caused by the sudden tension 
produced in the arterial coats. We see, then, that a loud 
systolic murmur may be audible in the arteries in two very 
different conditions of the aortic orifice : where there is much 
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obslructioi) from naluified valves, the systolic murmur is loudest 
at the aortic orifice and is propagated into the arteries, gradu- 
ally diminishing in intensity as we recede from the heart; where 
there is great destruction of the valves, and conseijuently but 
little obstruction, the systolic murmur is always less audible 
over the aortic orifice than over the arteries, and the diminution 
of the murmur on receding from the heart is not so great. In 
both cases the rhythm of the murmur alters as we approach 
the periphery, being always in unison with the rhythm of the 
pulse, and not with that of the heart, so that a ventricular- 
systolic murmur in the carotids may become ventricular- 
diastolic when it Macliea the radial or femoral arteries ; or if 
it still remain ventricular-systolic, then the cardiac systole is 
that of the pulsation immediately succeeding that which 
originates the mnrranr, as we may ascertain by tracing it down 
the arteries. The diastolic murmur, however, which iu the 
carotids immediately follows the ventricular-systolic miirmur. 
and which in every part of the arterial system is synchronous 
with the arterial systole, whatever relation that may have to 
the cardiac diastole, has but one origin, viz,, free r^urgitatioa 
into the ventricle. It is inaudible uuless we compress the 
artery with the stethoscope so as to produce a fluid vein at 
that point ; and there it is always to be heard with greater or 
leas ease, according to the amount of regurgitation present. 
The readiness with which we hear this ventrieular-diastolic 
murmur in the arteries may be accepted as a measure of the 
freedom of regui^gitation into the ventricle, but its absence is 
by no means to be regarded as a proof that no regurgitation is 
present, as, wliere much obstruction exists, this murmur may 
be quite inaudible above the aortic valves. Thus, I agree 
with Jaccoud* when he states that, on placing the stethoscope 
lightly over an artery at the moment of its diastole, only a 
alight membranous click is heard in the normal condition 
synchronous with its sudden expansion ; a stronger pressure 
may increase this sound, but produces no distinct murmur. 
* Lr^na de Cliaiqw Medixaie, Paiig, IBOS, p. 185. 
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"When, Iiowever, the artery is forcibly dilated by the lai^ 
blood-wave coming from a dilated hypertropbous ventricle, 
the very slightest pressure converts this membranous sound 
into a loud systolic murmur; should this be associated, aa it 
usually is, with free regurgitation, a slightly increaaed 
pressure brings out clearly enough a soft diastolic murmur, 
succeeding the systolic one, while a still stronger pressure 
extinguishes all murmurs and ultimately all pulsation. I agree 
also with Duroziez • in thinking this double arterial murmur 
to be ill a groat measure an artificially produced phenomenon 
— one certainly, tbe elements of which naturally exist in all 
suitable cases, but which can only be tendered audible artifici- 
ally; but I diti'er entirely from him in his estimate oE it aa 
!i phenomenon of importance in the diagnosLs of aortic 
incompetence. In one respect I go further than Diiroziez, 
for I have no hesitation in stating that a true ventricular- 
diastolic murmur audible in the arteries is never heard except 
when aortic incompetence exists ;+ but I have equally little 
hesitation in stating that aortic incompetence exists in many 
cases in which no such murmur is audible. Trauhe i believes 
that when aortic regut^tation is extreme, we can hear in 
the femoral arteries a double sound — not a double murmur — 
which originates spontaneously in the artery it.'ielt, without 
the intervention of the observer ; the systolic sound arising 
from the vibrations produced in the arterial walls by their 
great and sudden distension, the diastolic sound being caused 
by the vibration produced liy tlieir equally sudden relaxation. 
But tbe idea of a diastolic sound due solely to sudden 
relaxaiio7i of the arterial coats is so untenable from a physical 
point of view, that there is little wonder tliat the element of 
truth upon which Traube's theory was baaed escaped, for a time, 

* " Du Double Souffle Craral comme signo lie I'lnauffiBflnce Aortiiiuo," — 
Arehivtt OtHiml dc Midmne, April 1, 1861. 

+ Duroziei saye tbat lliis ilouhle niurniiir is also heard in otiea of enteric 
feTvr, chloroaiB, and leiul inieonlng. 

J Otiamnwltt StUrdite xur Pathologic uwl PhysialogU, Berlin, 1871, M. i. 
|.. 783; VD.>lIlerliner kiiaKclK IfochciaJtrift, 1873, No: *8, [i. 573. 
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due recognition, more especially aa the pheiioniena concerned 
have no particular relation to aortic disease, and are often 
well marked in widely diverse conditions. When we auscul- 
tate halow Poupart's ligament, or at the root of the neck, or 
just below the elaviele. we can often hear one, two, or even 
three, short sharp sounds. In aortic regurgitation, one of these, 
always the second, if two sounds are present, or the third, if 
there be three, is the sound of arterial distention already 
refeiTed to, and is readily transformed into a blowing murmur 
by pressure on the artery. The other sounds are most distinctly 
heard over the veins in the respective situations, and no amount 
of pressure ever converts them into murmurs, even when it 
can be readily applied, a^ over the femoral vein. Pressure may 
extinguish these sounds, but never changes them to murmurs. 
They are oecasiouully to be heaid in cases of aortic regur- 
gitation, at least aa often in other forms of cardiac disease, 
or in pulmonary afiections, and are always associated with 
tricuspid regurgitation. I agree with Friedreich • in ascrib- 
ing them to the sudden sharp closure by the rcgui^taut 
blood-wave of the venous valves in the situations referred to. 
'Where the phenomena are produced in the veins alone, the 
sound may be single or double; in the first case it is produced 
by the ventricular systole alone, in the second the first sound 
is due to the auricular contraction, the second to tliat of the 
ventricle. These venous sounds may be heard in every form of 
disease of the heart or lungs capable of producing tricuspid re- 
gurgitation, but it is only when we have to do with free aortic 
regurgitation that the arterial element comes into play. The 
sound may then be double or triple, and the arterial portion is 
always the last; because of course the auricular contraction 
invariably comes before the systole of cither ventricle, while 
the regurgitant wave from the right ventricle, favoured by 
the congested condition of the veins, precedes the pulse wave 
from the left ventricle, which is more than usually delayed 

• Uebor dopjielton an der fmrnl arlerie, sowie tiber Tonbilduug hu den 
cnii-ul veiien.—J>fml»Xa arthiv/Ur Klininehe Mali:iu. Dd, x:ii. ». 2n,^. 
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by the altered physical condition of the arteries (vide p. 87). 
Of course these sounds have not the significance which Traube 
ascribed to them, a double sound being not always present 
when regurgitation is extreme, and often to be heard when 
there is no aortic disease whatever; moreover, the venous 
sounds cease to be audible so soon as the congestion becomes 
great enough to make the venous valves incompetent. 

In the normal condition of the heart and bloodvessels, it is 
generally supposed that cardiac pulsation is arrested at the 
capillaries, but this is by no means always the case ; and even in 
those who believe themselves to be perfectly healthy, and whose 
condition certainly very closely approximates the normal, the 
cardiac pulsation is occasionally propagated not only into the 
capillaries, but also into the veins, as was first recorded by 
Quincke. Such cases are, however, really abnormal from f ail-^ 
ure of one or other of the three great factors of the circulation.* 
These are (1) the force and frequency of the heart's action, 
which must sufl&ce to keep the arteries overfilled, that is, to main- 
tain the normal blood-pressure ; (2) the peripheral resistance, 
that normal state of constriction of the arterioles called their 
tone, which keeps the arteries distended by preventing too 
rapid an outflow ; and (3) the elasticity of the arterial coats, 
which when called into play by the two factors just mentioned, 
converts the intermittent supply from the heart into the con- 
tinuous flow of the capillaries and veins. In aortic regurgita- 
tion the arteries are dilated, and their elasticity greatly lost, 
and though the blood-pressure is not low in proportion 
to the freedom of regurgitation, yet the conditions are always 
favourable for the production of a capillary pulse wave, 
which is more or less present, and tends to be more marked 
and to pass more distinctly into the veins the larger the ven- 
tricle and the more forcible its action. Hence a capillary or 
venous pulse — and in this case of course I speak of a direct 
venous pulse running up the hand and arm and not of jugular 
regurgitation — is frequently seen in cases of aortic disease, 

♦ Foster's Physiology, 3d edition, 1879, p. 186. 

E 
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both iu 3ucb jiarts as are in their natural condition, ss iu 
the cheeks, imUa, and retina, aa well as in inflamed or 
erysipeltttous parts, and though by no means pathognomonic 
of regurgitation, it is yet an important indication of impair- 
ment of tlie circulation* In the spring of 1875 Bailey was 
again for aeveriil weeks under observations in Ward V. The 
cardiac phenomena continued unchanged, and he has again 
been discharged relieved.t 

The next case ia the last one I shall comment upon at 
present, and I bring it before you now, simply aa an illustra- 
tion of a third form in which the murmurs of aortic incom- 
petence may occur. 

Cabe IV, — Matthew Murray, a police-officer, aged 39, 
admitted to bed 7, Ward V,,on 19 March 1874, complaining 
of pain in the chest and breathlessuess, from which he has 
Buffered greatly since last October, He was originally a farm- 
servant, but lias been iu the police force for eleven years and 
a half. He is 5 feet 9 inches in height, stout and healthy- 
looking ; has always been sober, well fed, clothed, and housed, 
and has never suffered from any serious diaease — in particular, 
has never bad rheumatism ; seven years ago had sores on his 
penis, but they were not followed by any sore throat or erup- 
tion, &c. In his earlier days he was in the hubit of making 
violent and laborious exertions ; latterly, he has not. Has 
never been in the army, and cross belts on the chest form no 
part of his official costume. About seven years ago he 
received a severe blow on the chest from one of the shafts of 



• Vide Mr T. WUIinm King, Ouy's EotpUal HeporU, Nob. iv. and xa. ; 
Stokca <m Diaeata of the ffmrl and Aorta, DuMin, ]8&i, p. 202 ; Lebert, 
Mandbtith lUr Pmeliacli^ri Medicin, Tiiliingen, 1882, vol. i. p. 72S; Quincke, 
" Beobaohtungan liber Capillar- and VeaenpuU," Berlitur KliniscKe Wochm- 
Khrift, 1S6S, No. 31, p. S67 ; GrsndcUnienC, " De la Valeiir des BitttemeDts 
do I'Artfcre Cuntrale de URetine, ilansles Affections Cardiaques," Lynn Medieal, 
1874, No. 12, p. 136. 

t Bailey returned oni:« or twice nulrecrjuently, nad then ceaaed to appear ; it 
is an iuterestiiig drcumatauce in connection nith hia ksob that to the lost lie 
Diaintninvd liimaelf sa a coal porter, and wnediul; in the habit of canning bugs 
of coil on his back to the upper atoriea of some of our highut lioujee. 
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a lorry while trying to stop a runaway horse. On inspection, 
marked pulsation is visible, both in the carotid and brachial 
arteries; the cardiac pulsation is defective, apex beat not 
noticeable, slight pulsation in the scrobiculus cordis; both 
pupils are normal; on palpation, the radial pulses are found 
both equal, jerking with a well-marked thrill, and beating 75 
per minute. The thrill is not so perceptible in the carotid as 
in the brachial and radial arteries. The jerking character of 
the pulse is markedly increased on elevating the arm above the 
patient's head as he sits. The cardiac apex is scarcely to be 
felt; it beats between the fifth and sixth ribs, three inches and 
a half from the left edge of the sternum. The cardiac pul- 
sation is generally defective. On percussion in the parasternal 
line, the dulness commences at the upper edge of the third rib, 
and extends down to the liver dulness. Transversely in the 
line of the fourth rib, dulness commences half an inch from 
the right edge of the sternum, and extends across for a distance 
of six inches. On auscultation in the mitral area, the first 
sound is heard obscured by a systolic murmur, wliich, on being 
traced up to the aortic area, is foimd to have its position of 
maximum intensity there. This murmur is audible over all 
the cardiac area, obscuring the first sound in the mitral, 
tricuspid, and pulmonary areas, and replacing it completely in 
the aortic area. In the pulmonary area an accentuated second 
sound is faintly heard greatly obscured by a diastolic murmur, 
which replaces the second sound in all the other areas, and is 
loudest in the aortic area. This double murmur is more or less 
audible over all the chest, both before and behind, but has its 
position of maximum intensity in the aortic area. The aortic 
dulness reaches to witliin one inch and a quarter of the 
top of the sternum. A distinct double muniiur is heard in 
the carotid and femoral arteries. Dyspnoea and cough are 
chiefly remarkable when the patient lies down at night. 
Pulmonary percussion normal over the left lung, slightly 
higher in pitch (emptier) over the right lung, especially over 
its lower lobe. Pulmonary auscultation normal over the left 
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lung ; over the right lung the vesicular murmur is weakened, 
especially over the lower lobe. In other respects the patient 
is normal. 

After what has been already said, this case requires little 
explanation. The extent of the transverse dulness might lead 
to the supposition of considerable dilatation of the right side, 
but the trifling character of the impulse in the scrobiculus 
cordis is against this idea. Again, the very free regurgitation 
through the aortic valves is opposed to the idea of the impulse 
between the fifth and sixth ribs being that of the true apex ; 
while the very considerable force of the blood-wave, as per- 
ceived in the arteries, is also opposed to the idea of the 
defective ventricular impulse being a true measure of the 
condition of the cardiac walls. "We are therefore forced to the 
conclusion that the great breadth of the cardiac dulness is due 
to the oblique position of the heart, which lies more trans- 
versely and also deeper than usual, the defective impulse being 
due more to the increased depth of lung covering it than to any 
preponderance of dilatation over hypertrophy ; and the cause 
of this pushing of the heart backwards and to the left, is to be 
found in the condition of the aorta, which is largely dilated, 
as proved by its increased breadth of dulness, and has an 
aneurismal bulging on its ascending portion just above the 
heart, pressing upon the right bronchi, and especially upon that 
distributed to the lower lobe of the right lung, as revealed by 
the alteration in the percussion note over that part of the lung, 
and also by the enfeebled and defective respiratory murmur 
audible over the corresponding part of the chest. The aorta is 
probably in this case in the state of a cirsoid aneurism, largely 
dilated, with at least one bulging just above its commencement. 
At present, however, we have to deal with this case simply as 
an example of a third mode in which the murmurs of aortic in- 
competence are produced aud propagated. This patient has 
never suffered from rheumatism, and the incompetence of his 
aortic valves is probably entirely due to the dilatation of his 
aorta. As I have already shown, and shall by and by illustrate. 
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the first effect of aortic dilatation is the forcible closure of the 
aortic valves, and the production of a markedly accentuated 
aortic second sound.* As this dilatation proceeds, the valves 
become too narrow perfectly to close the large orifice, and accom- 
panying this accentuated second sound we have a diastolic mur- 
mur of greater or less intensity. Though such an aorta must 
be atheromatous, there may yet be no diastolic murmur audible 
above the valves ; if, however, it be roughened by projecting 
epiculsB, the diastolic murmur may commence high above the 
valves, and in any case it is freqently so loud as completely 
to obscure the aortic sound. In the earlier stages of this 
affection, appropriate treatment not infrequently so favours the 
contraction of the vessel as to cause the complete vanishing 
of the diastolic murmur, the second sound remaining, however, 
permanently accentuated, while the diastolic murmur is in such 
circumstances, as may be supposed, exceedingly apt to recur. 
In all such cases the valves are seldom much calcified, fre- 
quently they are quite flexible, and when they are so, they 
present no obstacle to the egress of the blood, the systolic 
portion of the murmur being sometimes, though probably rarely, 
due to the production of fluid veins by projecting spiculoe, more 
frequently to the tensile vibrations produced in the arterial 
walls by the wave of blood disproportionate to their calibre, 
sent forward by the dilated and hypertrophous ventricle, but 
by far its most common and most important source is the 
production of fluid veins in the blood passing through the 
comparatively narrow orifice into tlie aneurismal dilatation 
beyond. If there be spiculae projecting from the interior of 
the aorta, the diastolic murmur may be partly due to their 
influence ; it is always, however, mainly due to the production 
of fluid veins at the aortic orifice, which forms a comparatively 
narrow strait between two parts of wider calibre — the dilated 
aorta and the ventricular cavity. This diastolic murmur has 
its position of maximum intensity at or below the aortic orifice, 
and owes its propagation over the cardiac area to the resonant 

* Vide afUeOf p. 31. 
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qualities of tlic steraum and riba. The double clmrncter of tlie 
arterial murmur is due to causes precisely similar to those 
which have been shown to have the same effect in the immedi- 
ately preceding case, and has exactly the same significance. 

From the foregoing cases we learn, that amongst all thevarious 
signs which enable us to detect aortic incompetence or predict its 
significance, the murmurs widch accompany it, and their mode 
of propagation, are not the least important, and we must always 
remember that though a diastolic murmur at or beneath the 
level of the aortic valves, in the line of the sternum, ia pathog- 
nomonic of aortic regurgitation, yet in regard to prognosis, 
the ascertaining of the mode of propagation of this murmur is 
of much luore conseiiuence tliau its mere detection. 

The important points which liave just been illustrated may 
be summarised as follows: — A diastolic murmur at or below 
the level of the aortic valves, cliiefly audible in the line of the 
sternum, is significant of aortic incompetence. If this diastolic 
murmur be inaudible in the carotid arteries, it is invariably 
accompanied by a systolic murmur, having its maximum 
intensity at the aortic valves or in the so-called aortic area, 
and this indicates comparatively trifling incompetence with 
considerable obstruction at the aortic orifice, most probably 
from calcified semilunar valves. If this diastolic murmur he 
distinctly audible in the carotid arteries, it ia invariably pre- 
ceded by a loud systolic murmur in them, the systoUc portion 
of the murmur being not always very audible in the aortic or 
in any part of the cardiac area, and this indicates very con- 
siderable incompetence with comparatively triUing obstruction. 
What has been stated as to the murmurs in the carotid arteries 
refers equally to those in the femoral as well as in all other 
arteries. Of course, each case differs from another, and as in 
practice the moat marked examples of great regurgitation with 
slight obstruction are found passing into instances of great 
obatniction with slight incompetence, so the murmurs indi- 
cative of these lesions are practically found to vary inde- 
finitely. The cases which have been selected for illustration 
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are, however, tolerably well-marked and pure examples of the 
three principal forms in which the murmars due to aortic 
incompetence present themselves. A double murmur in the 
arteries being always the result of great incompetence, and if 
associated with a history of rheumatism, due to excessive 
retraction and possibly ulceration of the semilunar valves, and 
accompanied by an absence, more or less well-marked, of the 
systolic murmur from the cardiac area ; while, if this pheno" 
menon be not associated with a distinct history of rheumatism, 
the systolic portion of the murmur will be found to be well 
marked over all the cardiac area, and the lesion will be arterial 
(aortic dilatation) and not primarily valvular in its origin. 
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LECTURE III. 

ON INCOMPETENCE OF THE AORTIC VALVES, WITH SPECLAX REFER- 
ENCE TO THE PROGRESS OF THE DISEASE, ITS PROGNOSIS, AND 
TREATMENT. 

Gentlemen, — In the previous lecture on Aortic Incompe- 
tence I have directed your attention specially to the diagnostio 
significance of the murmurs accompanying it, because it is from 
them we learn the comparative freedom of the regurgitation 
present, upon which much of the prognosis and many of the 
consecutive phenomena depend. 

When regurgitation takes place through the aortic valves, 
the left ventricle, during its diastole, fiUb from two sources 
instead of one — from the aorta as well as from the auricle. 
The first and most immediate effect of this is a sudden diminu- 
tion of the arterial tension, which impresses its character on 
the pulse in exact proportion to the amount of regurgitation 
present — a fact which shall be immediately more particularly 
referred to. The second effect of this diastolic filling of the 
ventricle from two sources is, that when the systole of the 
auricle takes place there is produced, first, a greater or less 
over-distention of the left ventricle ; and, second, an incomplete 
emptying of the left auricle. The result of the latter is a 
greater or less amount of passive congestion of the lungs, 
revealed — as I have already pointed out, every obstruction 
to the onward flow of the blood through the heart, that is, 
every passive congestion of the lungs from a cardiac cause. 
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is revealed — by an accentuated pulmonary second sound. 
Once started, this passive congestion of the lungs must, of 
course — ^if no compensating change were possible — go on 
increasing with each cardiac pulsation, until at length it 
affected the right ventricle, over-distended it, opened up the 
tricuspid valve, and ended by producing passive congestion 
of the general systemic veins, terminating in general dropsy, 
and a gradual lowering of the arterial blood-pressure till it 
became reduced below that compatible with life, and death 
ensued under symptoms of a gradually increasing asthenia.* 
This is, in fact, a very common mode of death in 
other forms of cardiac disease ; but it is a comparatively 
rare one in aortic incompetence, because in it the lesion 
which obstructs the onward flow is of such a character 
as to be capable of producing, directly and at once, such 
a fall in the arterial blood- pressure as is only brought 
about by other lesions indirectly, and after a long lapse 
of time. 

In all cardiac lesions, however, there is a tendency to 
postpone this ultimate result for a longer or shorter time by 
the production of secondary changes in the heart itself, 
which more or less perfectly compensate these lesions ; and 
it is the object of treatment so to further or to regulate 
these changes as to procure as perfect a compensation 
as is practicable, and to maintain its efficiency as long as 
possible. 

In aortic incompetence, as it is ordinarily seen in those who 
come to consult us, the overloaded condition of the heart gives 
rise to various distressing sensations, revealed by uneasiness 
or pain in the cardiac region, with irritability of the organ, 
evinced by palpitation on the slightest provocation, direct or 
reflex, as the most trifling exertion, or the mere ingestion of 

• "Systemic death consists in decline of aortic pressure. This decline may 
occnr rapidly, as in syncope ; but usually, even in deaths by violence, it is very 
gradual In deaths from disease it may last (gradually decreasing) for days, 
weeks, or even months. " — Handbook for ih^ Physiological Laboratory y p. 209. 
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food. This, however, is iiot the norma) condition of such 
sufferers, it is a state of disease, a state of ruptured compenaa- 
tion, which it must be our endeavour to remedy. "When aortic 
incompetence is established, and the ventricle fills from two 
sources instead of one, the first efl'ect is of course to overfill 
the ventricle, and the earliest attempt at compensation is the 
accommodation of the left ventricle to the increased supply of 
blood it is required to contain. This is readily brought about 
by the elasticity of the muscular stnicture of which it la 
composed. The first step towards compensation is therefore 
dilatation of the left ventricle. Inasmuch, however, as simple 
dilatation of the ventricle can only provide a receptacle for 
the blood delayed, and not a means of restoring it to the 
circulation, this first step would postpone the inevitable end 
only for a very short period, and must itself be compensated 
before the balance of the circulation can be so efficiently 
restored as to render the lesion mute. To this end the dilated 
ventricle hypertrophies ; pari jiossw with the dilatation of its 
cavity, its walls become tliicker and more powerful. The 
result is, that as the left ventricle dilates it also hypertrophies, 
and that in cases of disease in which free regurgitation is only 
slowly developed ; this all takes place with so little disturbance 
oE the cardiac or of the general circulation, that it is often only 
after the lapse of many years — frequently passed in strenuous 
labour — that the patient learns to bis astonishment that he 
has in al! probability been for so long the subject of heart 
complaint* On the other hand, when regurgitation has been 
suddenly developed in an extreme degree, as in cases of 
accidental rupture of one or more of the segments of the 
aortic valves, the immediate effect has occasionally been great 
disturbance of the cardiac circulation, and complete compensa- 



• I foimd thb sttttcment on the fncl tint 1 have seon many casus of aortic 
incompetencB in whom the companaation had been accidentally or linayoiJuMj 
raptured twentj years or mora subsequent to one singlo attack of rhetmiatic 
fever, from which, in nil probability, the lesion dated, coupled with my own 
knowledge that some huve soflcrod for quite half tJiat time from aortic Kgnrgi- 
lation without being aware of it. 
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tion has never been perfectly developed, the patient continuing 
to suffer till in no long time death has ensued.* 

"When aortic incompetence has been developed as the result 
of local disease in a moderately healthy subject, in whom 
dilatation and hypertrophy of the left ventricle have gone on, 
pari passu, in such a way as to develop and maintain what is 
called a perfect compensation for the existing lesion, a time at 
length arrives when this is no longer possible. I may be 
unconsciously doing injustice to those who have already 
written on this subject, but it seems to me that they have 
assumed that when this so-called perfect compensation is once 
attained, — it maybe after a longer or shorter period of cardiac 
perturbation, — it is maintained, accidents excepted, till nutri- 
tional changes in the heart walls render its longer continuance 
impossible.-!* If this view, however, be correct, too much 
attention has been bestowed upon what we may call the vital 
forces, and too little upon the simple mechanical agencies 
involved in aortic regurgitation — agencies which are, however, 
of vast importance in producing injury, and which must be 

* Balthazar Foster, in his Clinical Medicine^ p. 139, says, that four years 
and a half covers the date of death in all such cases of traumatic lesion of the 
aortic valves. There are many clinical facts to prove that this is by no means 
always the case. I have seen cases in which an aortic cusp has been torn from 
its attachments, the lesion healed, and in whom serious symptoms were not 
observed till years subsequently. Experimental investigation, as we shall 
presently see, is entirely at one with this experience, and opposed to the idea 
of such an accident being of necessity and always speedily fatal. 

t Thus Jaccoud says — " Quelque paifaite que soit la compensation dcs 
lesions cardiaques, elle est temporaire ; Tequilibro artificicl au moyen duqucl 
elle maintient une circulation k pen pr^ normale pent durer des ann^es, mais 
il faut qu'il se rompe, cela est fatal ; le tissu musculaire du coeur atteint dans 
sa nutrition subit h la longue une transformation regressive, gdneralement 
grasseuse, et lorsque cette alteration sccondaire, dont Paget et Stokes ont 
montr^ toute I'importance, pr^ente une certaine etendue, le ventricule, quoiquo 
augment^ de volume, quoique hypertrophic en apparence, ne contient plus 
assez d'elements contractiles pour faire face au travail excessif que la lesion lui 
impose ; sa force propulsive diminue, il se vide mal, I'Cvacuation du syst^me 
veineux est par suite genCe, la compensation est detruite, et comma cette 
rupture resulte d'une condition anatomique sur laquelle nous n'avons aucune 
prise, il faut quo le coeur s'arrete, et que le malade succombe. " — Lemons de 
Climqtie Midicale^ Paris, 1869, p. 215. 
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duly attended to and counteracted in our therapeutical attempts 
to alleviate the mischief produced by them. Thua, when a 
leakage, however trifling, has once been established through 
the segments of the aortic valve, the effect of this — with the 
patient in the erect position — is, according to Paacal's law," 
that the interior of the left ventricle is being constantly dilated 
by a force etjuivalent to the weight of a column of blood the 
height of the cranium above the heart, and of the diameter of 
the ventricular lumen. From the moment that leakage ia 
once established till the cessation of life, this hydrostatic 
pressure never ceases, though it may be modified by poaitioa ; 
its action is not only continuous, but it increases, in accordance 
with the law referred to, pari passu with the gradual dilatation 
of the ventricle ; \ while all that the oi^nnism has to oppose 
to this powerful dilating force ia the practical exercise of thut 
well-known but inexplicable law, whereby all hollow iuvo- 
luntary muscles Iiypertrophy and increase in strength io pro- 
portion to the amount of any obstacle preventing the exercise 
of their function (Paget). A due consideration of what has 
just been said will sufficiently explain the danger to which 
such patients are subjected, as well as the manner in which 
nutritional derangements, either general or local, may increase 
that danger. For instance, if, at the moment that aortic 
leakage is established, the system is in a depressed condition 
of nutrition, there may be a difficulty, or even an impossi- 
bility, of establishing compensatory hypertrophy, and the 
result may either be a more or less prolonged period of cardiac 
disturbance, or sudden death from asystole. And similar 
results may arise from a similar cause at any moment — even 
long after compensation has been established — during the 

* Pressure exerted uiywhere upon b mass of liquid is trousniittud ondimiu- 
iabed ia M directions, and outs with the same force on sU equal surfnces, and 
in a direction at right ftugles to their autfaccii.^ Fide TraiUa dc VEquUibre dca 
Liquenn, tc, prtr Blaine Pascal, Paris, 1763. 

f In striking contrast to this view, it is somewhat siugular that Sindfleisch 
sitys of this some lesion — " This dilatation ia a resmlt, not of the inauHlcientj, 
Init of the stenosis." — Vide itanual of Fathoiogiatl Uiatology, New Sfileoham 
Sooietf's Tntnalation, vol. i. p. 201. 
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persistence of the leakage ; that is, at any after-period of the 
patient's existence. It is, however, in the history of this lesion 
subsequent to the establishment of compensatory hypertrophy 
that a great part of its interest lies, especially in regard to the 
influence of local nutrition. If we regard the compensation, 
once established, as perfect and complete, then it is obvious 
that, apart from accidental disturbances, we must wait the 
development of local nutritional changes before we can have 
any disturbance of the compensation. If, however, we look 
tlpon the compensation as always incomplete, though practi- 
cally sufficient for the carrying on of the circulation, then a 
time must at length arrive when the compensation is ruptured 
firom purely physical causes, and that quite independent of 
either general or local disturbances of nutrition ; and it seems 
to me that this is the most usual case. 

In aortic regurgitation there are three possible conditions of 
the left ventricle, for it is to the state of that cavity that our 
inquiry in this matter is practically limited. 

Ist, We may have a condition of over-compensation, in 
which the left ventricle is hypertrophied in excess of its 
requirements, and which is said to give rise to many disagreeable 
and possibly dangerous symptoms. This is a state of matters 
which is constantly referred to by all recent writers on the 
Subject. It must, however, be one of extreme rarity, if it 
occur at all. In my own experience I can only recall one 
case of aortic regurgitation in which I ever had even a suspicion 
of such a state of matters, and that occurred so long ago that 
I am by no means certain that, were a precisely similar case 
to come before me now, I would acknowledge it as a definite 
example of over-compensation. At all events, I know not 
where to find recorded any well-authenticated case of the 
kind; and I am persuaded that for all practical purposes 
we can well afford to discard all consideration of such a 
condition. 

2d, The balance of compensation may be perfect; the amount 
of hypertrophy may be just sufficient to counterbalance the 



dilating eO'ect of the regui^tation, and with a slighlty dilated 
and hypertropMed heart the circulation may go on aa before, 
till, from accidental or inevitable nutritional changes, the 
compeusatiou is ruptured, and disturbance of the circulation 
sets in. 

Sd, We may have, from the moment that aortic leakage 
sets in, a dilating power acting on the left ventricle, which 
from physical causes, must gradually increase. This dilating 
force acts us a hindrance to the onward current of the blood ; 
the muscularity of the left ventricle reacts against this obstacle, 
and for a time successfully, so far as the maintaining of the 
circulation is concerned, bnt always at a disadvantage. The 
dilatation which commenced the organic disturbance continues 
ever in advance, the compensating hypertrophy which followed 
continues ever to lag behind, till at length a period ia I'eached 
when nutritional disturbances are produced by structural 
causes, and asystole is threatened, because the weight of the 
dilating fluid is in excess of the contractile force of the 
ventricle. At this moment it is fortunate for the patient that 
the increased weight of the blood is, from physical causes, 
always accompanied by increase of dilating power, so that just 
at the moment that ventricular paralysis is threatened, a way 
of escape ia prepared, the segments of the mitral valve give 
way, and, by regurgitation into the left auricle, the over- 
burdened ventricle ia relieved and the inevitable end post- 
poned. Every one must recognise in this latter sequence of 
events the ordinary history of a case of aortic regurgitation, 
and must also be fully aware, that even after the occurrence 
referred to, a patient may die with his ventricular muscle in a 
state of comparative health. We must all, therefore, be fully 
prepared to acknowledge the paramount importance of Pascal's 
law in the sequential production of the organic changes con- 
sequent on aortic regurgitation, quite apart from nutritional 
changes. 

But though the hydroatnCic influence developed by the 
imperfect condition of the aortic valve inevitably gives rise to 
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the conditions referred to, these may be precipitated by any 
general or local disturbance of nutrition. Whenever from 
general debility the hypertrophy of the left ventricle is 
interfered with, asystole and sudden death may occur at a 
very early period of the afifection, or over-dilatation and mitral 
regurgitation may take place at a similarly unusually early 
period. This may be afterwards compensated, but is probably 
always followed by an exceptionally early fatal termination. 
Similar results are threatened at any period of the disease 
when general nutrition is accidentally interfered with by 
privation, overwork, or any febrile condition, so slight even as 
an ordinary catarrh. It is under these circumstances that the 
disease, if it have ever been mute, ceases any longer to be so ; 
cardiac disturbance sets in, and the patient comes under treat- 
ment. In these cases the ruptured compensation may still be 
restored by appropriate management, and the patient may be 
reinstated in comparative health. It is otherwise, however, 
when the nutritional disturbance is local, and solely due to 
the progress of the disease. Judicious treatment may still 
prolong life, but efficient compensation can no longer be 
restored, and though the end may be postponed, it is inevitable. 
The importance of the heart as the central organ of circula- 
tion, and the amount of work which, as such, it is needful for 
it to perform, coupled with our knowledge of the para- 
mount importance of food in relation to work done by organic 
frames and their constituent organs, enable us readily to 
understand how any defect in the nutritional qualities of the 
blood, however brought about — by old age, cachexia, or disease 
— may impair the working power of the heart. And when 
we know that this diminished contractile force is opposed to an 
obstacle which from physical laws must, if imcompensated, 
still further impair the physical means by which that force 
is applied, we can easily understand the evils to which a 
patient in this condition may be exposed. 

It is impossible, however, to have any clear ideas as to the 
manner in which aortic disease progresses, its probable duration. 
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or its treatment, without a tliorougli knowledge of the physical 
agencies implicated in that progression, and the mode in which 
the heart is enabled to resist them. Following Stroem,* 
Thibesius.f and Briicke,}: I formerly supposed that the heart 
was flushed with arterial blood only during the diastole, for 
these reasons : — 1st, because the blood -current flows at right 
angles to the orifices of the coronary arteries, so that only a 
small portion of the systolic wave could be supposed to enter 
them ; 2<l, because the ventricular tissue is so firmly con- 
tracted as still furtlier to limit the systolic supply ; and 3d, 
because in a considerable number of*individuals the coronary 
arteries open so fat within the valvular zone, that at the 
moment of vertricular systole their orifices are closed by tlie 
segments of the aortic valve thrown back on the wall of the 
arteiy by the advancing blood-wave, so us to shut off com- 
pletely the possibility of any systolic flusliiiig. These reasons, 
if correct, are sufficient to justify the postulate started with. 
But Gaskell 3 has shown that even tetanic muscular contraction 
favours the arterial blood-flow through it, instead of obstruct- 
ing it. HyrtI || has shown, from a special examination of 
117 bodies, that in the greater number the orifices of both 
coronaries are above the free margin of the semilunar valve, 
and that one at least always is so. He also states, as the 
result of numerous experiments on rabbits, cats, and dc^, 
that section of the coronary arteries is invariably followed by 
an intermittent blood-spurt coincident with the systole of the 
ventricle, and this he thinks conclusively proves tliat closure 
of the coronaries by the segments of the aortic valve cannot 

' Bailor, Elan. Physiol, vol. i. lib. iv. «. r. 3§ 18, IS, LnuanunB^, 
1767. 

t Diuertaiio ilal. inauy. ile eireitlaium^ xinffuinit in corde, Lii^d. Btilar, 
1708, g§ 2*, 25. 

t Phytiolosadie Brmerkungen uebtr die AHrriie Coronarice Cordis, Swb. 
d. K. K.. A(*L der Wiaa. zb Wion, CI. Bd. itiv. , IBEi, b. 345. 

g Ladwig'a ArhsUen, 1878 ; Jmimal Anai, nnrf Fkyi., xi, 360. 

II Btwit dau die Urtpningi: der Conmar-ArUricn iiMrend dtr SyatoU der 
Kammer twn den Semitwuw Klappen niekt Udeekt vierden., u.i.w., Sizb 
d. K. K,, Akad. a. Wise. CI. Bd. xiv. b. 373. 
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exist.* By a reference to the physics of tlie valve aegments 
themselves, and also of the blood -current, Ceradini has shown 
that the valve segments are not closely applied to the arterial 
wall during the ventricular systole, hut float in an intermediate 
positioD, maintained in equilibrium by the central or axial 
stream on the one hand, and on the other by reilux currents 
whinh, originating at the exterior of the axial stream, flow 
outwards and downwards against the arterial wall, and are 
reflected from it upon the posterior surface of the segments of 
the aortic valve.-f- These statements seem conclusively to 
prove that the coronary arteries are patent to the blood-flow 
during the ventricnlar systole ; and when we reflect that the 
coronaries arc flushed not merely by a reflux current of 
unknown value, but, through the influence of Pascal's law, by 
a blood-current having the minimum aortic pressure of 200 
mm. Hg., we see that the cardiac muscle is freely supplied 
with highly oxygenated and nutritive blood at the very 
moment when it requires it most, when the transformation of 
energy, from potential to kinetic, within its substance, is at 
its height. And this is in complete cciusonanoe with the fact 
that, except in very advanced cases of long standing, or where 
other causes have also been at work, the heart in aortic incom- 
petence is always found to be well-nonrisbed and free from 
signs of degeneration. It also explains the remarkable fact 
that auflerers from aortic disease are not necessarily shortlived 



* UtUr dU StlhttMcKning dm Herxnt, tin Btitrag sKf JfwJinnit dtr Aorta 
Ktaipm, Wieti, I8BB, s. 59. ff. The aclf-ragulfttiva power of tho heart, 
that is the aapposition tlmt the flnahing of the wironBries ia necessary for the 
diastolic dilatation of the heart, is shouii t« bo a myth hy the facts that the 
IlMTt of a &og or of a shark huaU for houra although oui])ty ol blood, and also 
by the cxpsrimeiitj of Panom and Tou Bexold, nho foand tlet the henrta of 
dc^ Biid rabbits beat foi- hours after complete blotJting of the corouury arteries. 
Vida PiViflie'j ArcAw, Bd. xiv., 1882, s. 308, kc; and UnUriuehungea 
atu dfm fky^logilchea Laboratonam in fPHrdntrg, Erster Tbeil, lSfl7, a- 
2M, &c. 

+ Der Mechaaitima rkr haibnum^/Brmigen Ucrtklappen, I^piiif, 1872. 
Cetadini'b work contaius a very complcto epitome of the literatare of tlir' 
mibject. 
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liich shftU bo presently explained, they are cer- 
tainly liable to sudden death in a higher ratio than other men, 
but they often lead useful and wonderfully long lives, quite 
unconscious of the existence of any serious disease. To others 
the signs, or some of tbem at least, may be apparent enough ; 
they themselves are quite unconscious of anything hut the 
fullest vital vigour. One of the most remarkable instances of 
this which I have ever seen, wa,'^ that of a clergyman who had 
his first and only attack of acute rheumatism thirty-four years 
before he consulted me. His diaeime when I saw him first 
was evidently far advanced, and only too surely approaching 
its termination, yet he assured me that till two or three months 
previously he had been perfectly unaware that anything ailed 
him. He was a married man with a family, and knew that 
all his life bis heart had beat stronger than other hearts did, 
but he rathoi' regarded this as a sign of vigour than the 
reverse. Over exertion at lawn tennis precipitated the break 
down o£ his compensation, whicli was too near its natural close 
to permit of recovery, and he died three months after I first 
saw him. I have sten many similar ciisus, hut none in which 
the history was so distinct, or the period between beginning 
and end quite ao loug, yet ho was a man who discharged 
faithfully all the duties of his station, and took his share of 
such minor atldetics as lawn tcmiis, curling, &c. Indeed,auch 
patients are largely exempt from the troubles that afflict 
those labouring under mitral disease ; the frequent attacks of 
bTOUchitis, of diupsy to a greater or less extent, or the multi- 
form uneasiness entailed by cardiac weakness, from which 
mitral patients suffer so much and so often, ai'e all uukuowu 
to those labouring under aortic incompetence. It is well it is 
ao, for such accidents are of much more serious import in the 
latter class of cases than in the former. The special immunity 
from cardiac symptoms enjoyed by those labouring under well- 
compensated aortic incompetence has been also noted by 
Nicineyer, who says that " such persons are frequently not 
even short of breath — a symptom never missed in cases of 
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mitral disease."* And he makes special mention of a hunts- 
man from Greifswald, who, though labouring under extensive 
stenosis and incompetence of the aortic valve, with immense 
eccentric hypertrophy of the left ventricle, was yet able to go 
through all the manoeuvres and forced marches of the Franco- 
Prussian war without difficulty ;t and there is no difficulty in 
either understanding or believing this remarkable immunity if 
we consider the manner in which the heart is nourished, and 
the mode in which compensation is established. Now and 
then it happens that a morbid anatomist holds up a heait and 
allows us to see water trickling through an aortic valve, the 
incompetence of which had not been detected during life. 
There is no need to be ashamed of this, for a certain force of 
stream is requisite to produce a fluid vein, and without a 
fluid vein there can be no murmur to aid us in making our 
diagnosis. But the crumpling of a rheumatic valve goes on 
80 slowly that I myself see no reason to doubt that leakage 
has been long established before it attain force enough to 
reveal itself by a murmur. During all this time that the 
leakage has been imperceptibly advancing to its full develop- 
ment, dilatation of the left ventricle with compensatory 
hypertrophy have been equally gradually brought about 
through the agency of the physical and pathological laws 
formerly referred to,J so that we never hear a murmur of 
aortic incompetence without, at the same time, being able to 
detect some degree of eccentric hypertrophy of the left ven- 
tricle. Where the disease is arterial in its origin, and depends 
primarily on aortic dilatation, accentuation of the aortic second 
often long precedes any other sign, and it may even be associ- 
ated with a systolic murmur of aortic origin for an indefinite 
period before the development of the signs of aortic patency, 

• A Text-Book of Practical Medicine^ London, 1871, p. 847. This im- 
munity of aortic ^mtients from pulmonary symptoms is also referred to by 
Rosenstein, vide Ziemssen's Cyclopedia of tlu Practice of McdiciiUy vol. vi. 
p. 139, London, 1876. 

\ Loc, cit. 

X Vide aiUea, p. 76. 
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as has bueu pointed out by Slakes, who diatiantly renogiiiseil 
these signs as early indicBttons of a pTogmssively advonciiig 
incomputence,* which probably begins as slowly and as 
imperceptibly as in the rheumatic heart Even where incom- 
petence is auildenly developed by rupture of one of the aortic 
cusps, there ia no reason to suppose that tlie accident is always 
attended by serious disturbance of the circulation, At least, 
I have occasiomvUy observed cicatrices at the root of depressed 
and incompetent cusps, where there was uo history of any 
sudden disturbance, and where circulatory troubles have only 
arisen after an indefinite period of calm following an accident, 
to which the rupture of the cusp seemed to be due. It is true 
this is not always the case, Bnd in some these troubles arise 
quickly and rapidly progress to their close, but the reason for 
this would seem rather to depend ou the preceding state of 
the cardiac nuiscle than on the nature or position of the 
lesion. Eosenbach-f- has shown that when the aortic valves of 
healthy animals are suddenly destroyed there is no inter- 
mediate period, however short, of cardiac disturbance, but that 
the heart at once adapts itself to its altered condition, without 
a trace of any fall in the arterial blood -pressure, such as must 
have been observed had there been but a second's falter on the 
part of the heart. The dilatatiouj necessitated by the over- 
filling of the left ventricle into which blood Hows from two 
sources instead of one, is provided for by the natural elasticity 
of the ventricular walls, and the increased power needed to 
expel the surplus blood is readily supplied by the reserve 
force of the heart, an organ which in health has always a con- 
siderable margin of latent energy upon which the maintenance 
of life itSL'lf depends iu many morbid conditions. Under the 

* Diaenac) of the Heitrt and Aorta, Dublin, 1851, p. 227. 

+ "Uobur artiiicioUu HereklBpiwnEelikr," von Dr Ottrpniir RosPuliacU.^ 
ArehivfUr rxjariineiilelle Fatholoffie und Pharmaaihiijie, Leiprig, 1878, & !. 

t BoBenbach has falleD into the mistake otauppasinK tliat tliiidiJaLatioti diiTers 
in cliamcter fcota that ocuurriag in other circmuetancea, stating that while in 
thia diBeasa dilatation precedea lijpertroiiUy, in other fomni hypertrophy 
precedes dilatation, ap. eit., s. 12. The oaly diOcreLicca are thoao of degrei.-, 
thi? mmlii uf production is e««!utially the same in all cmea. 
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influence of Paget's law the ventricular muscle slowly hyper- 
trophies, and the reserve energy is gradually supplemented and 
ultimately replaced by an actual increase of muscular force. 
In this way dynamic compensation is for long efficiently main- 
tained, but perfect structural compensation is never attained, 
the hypertrophy always lags behind the dilatation. By adopt- 
ing Ceradini's view of the mode in whicli the heart is nourished, 
we can readily understand how this imperfect structural com- 
pensation may long preserve its dynamic perfection, ever 
slowly advancing towards its natural termination when the 
hypertrophy has outgrown the feeding powers of the coronary 
arteries. Then the heart ceases to grow stronger, and if its 
walls still grow thicker this is due to venous congestion and 
the development of fibrous tissue ; dilatation rapidly advances, 
by and by the segments of the mitral valve cease to meet, 
mitral regurgitation is established, and if the patient is spared 
80 long, though still liable to death from sudden asystole, the 
natural termination of his disease is now gradual asthenia and 
dropsy. This is the normal history of aortic incompetence, 
and it may embrace a period of not less than thirty-five years, 
though from the numberless accidents which may rupture the 
dynamic compensation, it is seldom permitted to last so long. 
Eosenbach has experimentally demonstrated the truth of the 
mode in which aortic disease progresses, which I believe I was 
the first to suggest,* but Ceradini's explanation of the manner 
in which the heart is nourished is even more important, as it 
affords an intelligible explanation of the way in which the 
heart is enabled to carry on its function, apparently unimpaired, 
in spite of the existence of serious valvular lesion. The 
history of aortic regurgitation is well fitted to awaken in our 
minds the highest respect for the recuperative power of the 
heart, even when irremediably injured. It also teaches us the 
unadvisability, to say the least of it, of treating a disease of 
this character with only signs and no symptoms, clearly 

* Ed. Med. Jouriialj Feb. 1875, p. 709, &e. Sec also Ist edition of this work, 
p. 74. 
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showing that in lliese eases our duty is to watch and wait, 
carefully avoiding the nimin diliffcntia, yet prepared at any 
moment to act \vith energy and firmness. 

The pulse of sinajde aortic regui^tation is, as was first de- 
scrihed by Sir Domiuic Corrigan, something entirely mi gciieris. 
lu its most typical form it is large and full, quickly projected 
against the finger, and falling off rapidly. Sometimes it com- 
municates a vibratilc jar to the fingers. Scarcely has the shock 
of the impulse been perceived than the arterial tension sinks 
to a minimum, from the aortic reflux, and the sensation vanishes. 
This pulse— ^^M^SMs celer etinfreqiuns — has been likened to the 
euccesaive propulsion of shot against the finger, or to the jar- 
ring shock of the toy called a water-hammer. It is always 
regular, and its characteristics are increased by raising the 
extremity (arm or leg) in which we feel it perpendicular to the 
body as it lies horizontal, or by raising the arm above the head 
io the erect posture. But these characteristic peculiaritie.^ of 
this form of pulse vary with each case, and may be greatly 
modified. Thus great obstruction, which also diminishes 
i"egurgitatiou, may lessen the distinctness of the jar very con- 
siderably, while a certain amount o£ anremia often increases 
it ; and consecutive or coexisting mitral disease frequently 
impresses upon it the mitral characters of smallness, feebleness, 
and irregularity so strongly, that its own peculiarities are 
entirely Inst. Occasionally in these circumstances elevation of 
the arm brings out with tolerable distinctness the collapse of 
aortic regurgitation ; but this is not always easily detected, and 
cannot be relied upon unless well marked. When it is dis- 
tinctly recognisable we arc. however, justified by the twofold 
nature of the pulse character in a-ssuming the existence of a 
double lesion — aortic and mitral. 

If we feel the apex beat of the heart and either of the radial 
pulses simultaneously in a perfectly healthy individual, it will 
be found that they do not beat simultaneously, but that the radial 
pulsation lags behind tliat of the heart by a distinctly appreci- 
able interval of time, which may vary slightly in each indi- 
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vidual, with specjial relation to the rapidity of the heart's action ; 
but the radial pulse in health always precedes the second 
sound. This delay of the pulse is due to the fact that the 
arteries are elastic and not rigid, and that the blood moves 
along them as a wave, and not merely as a mass, one end of 
which is extruded as the other intrudes.* So long as the 
arteries are fairly distended, trifling variations exert no marked 
influence on the state of the arteries, or on the rapidity of the 
blood-wave ; and the same is the case in regard to the force 
of the heart's contraction. "When, however, the heart's 
impulse is greatly increased, and especially if tlie blood-wave 
is enlarged, then the elastic arteries both lengthen and dilate. 
As in aortic regurgitation, the left ventricle is both hyper- 
trophied and dilated ; the impulse is greater and the blood-wave 
larger than in health. The arteries are therefore longer (more 
tortuous) and more dilated than in health, so that the pulse is 
more visible, and attended by more arterial movement than 
usual (locomotive pulse). But as these phenomena may be 
due, though usually in a less degree, to other causes than 
aortic regurgitation, they are not distinctive of it, though their 
presence certainly leads us to suspect its possible existence. 
In aortic regurgitation, however, the arteries are not only longer 
and more dilated than usual, but, from the reflux into the ven- 
tricle, they are also less distended ; the blood-wave is therefore 
longer of reaching its maximum, and the pulse is delayed.-f- 

* It is extremely interesting to find Erasistratus as accurate in this matter as 
he is in his pathology, and Galen as wrong as he is — as usual — dogmatic. W^e 
arc all the more safe in making these statements that it is from Galen's ^^Titings 
alone that we learn his great opponent's views : * * Nam quod ait Erasistratus, 
semper priorem (scil. arterise partem) moveri prius videri, sensiis non probat." 
— Galen de Puis. Different. ^\ih, i. c. 25. And again: *' Quod Erasistratus 
mentitur de rebus evidcntibus. Omnes enim clare cernunt, omnes partes arteri- 
anim eodem distctidi tempore.^* — Galen de Caiisis Puis., lib. ii. c. 8. 

t The pulse-wave seems to pass through the arteries like a tidal bore wave, 
as was first pointed out by Mr Colt. — London Med. Gazette, vol. xxxvi. p. 456. 
Practical expeiiments in proof of this arc as yet wanting ; but the modem idea 
{vide ** Handbook for tlie Pliysiological I^aboratory," p. 228), that the arteries 
<lilate and contract again in segments, to pass on the blood-wave, is opentotho 
objection that the primary contraction of the aortic segment would nccessaiily 
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This delay of the pulse in aortic reflux is iuvariable, aa was 
tirat poiuted out Ijy the late Dr Henderson more than forty 
years ago* the only apparent exceptions being those cases in 
wbiclj the delay is bo great that the radial pulse coincides with 
the ventricular systole immediately succeeding that whicli lias 
produced it ; but any possible mistake in such a case may be 
corrected by tracing tbe pulse-wave from the ventricle through 
the carotid and brachial arteries to tbe radial artery, which 
may be fairly enough done by the hand, but may be quite 
accurately determined by tlie electric methods devised by Dr 
M'Kendrick+ and by Dr Landois. J 

Whenever, therefore, we have a visible, locomotive pulse, 

which is delayed beyon<l the commencement of tbe relaxation 

Fig. 1. 





of that ventricular systole which has originated it — as marked 
by tbe occurrence of the pulmonary second sound — then we 
have to do with an aortic regurgitation which is probably 
great in proportion to the delay of the pulse. Tliis form of 
pulse is represented graphically as in the two preceding figures. 
oloBB tlio Bortic valves loug before the pulBC-WBVo hnJ renched tlie distal nllories, 
wUit'h we kuow is not the caae. 

• Ed. Mtd. and SurfficalJourm!, voL ili-iii., 1837. p, 369. 

t m. Mtd. Jouth., July 1874, p. 8. 

tDie Lehrt iiom cvrlerUa fuU, vun Dr Leonard LMidoin, Berlin, 1872, 
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In these tracings there is nothing to indicate undue postpone- 
ment of the pulse. I have just pointed out how that is to be 
ascertained — here we have only noted the local succession of 
events as they are found to occur in any artery relaxed in all 
its dimensions, and more or less imperfectly filled. It is by 
no means necessary to produce such tracings as those shown 
that the aortic valves must be incompetent, it is sufficient that 
the arteries from any cause be relaxed and less full than usual ; 
hence, in old age, when these conditions frequently exist in 
a considerable degree, the pulse tracing, even when the aortic 
valves are perfectly healthy, may be undistinguishable from 
that of aortic regurgitation.* The pulse -wave consists of two 
parts — a percussion wave transmitted by the arterial walls, 
and a pressure or propulsion wave of blood which passes within 
the arterial lumen. In most pulse tracings the effect of both 
of these is conjoined in producing the abrupt line of ascent 
with which every pulse trace commences, and which is large 
and pronounced in proportion to the Eorce of the beat and the 
size of the blood-wave ; most developed, therefore, when the 
left ventricle is hypertrophied and dilated from any cause. 
When, however, there is delay of the pressure wave, as happens 
when unfilled arteries are longer than usual of reaching their 
maximum distention, then exactly in proportion to the 
difference of the rate of propagation of the percussion and 
the pressui-e wave we have developed a tendency to the 
formation of a beak, or, as the French observers term it, a 
crochet, at the summit of the line of ascent. This beak is due 
to the vibration of the arterial walls outstripping the blood- 
wave, and it may be increased, or more fully brought out by 
taking the pulse tracing with the arm elevated ; -f because, 
although in aortic regurgitation both kinds of waves are 
delayed, as a loose string vibrates more slowly and with larger 
undulations than one more tense, and an unfilled elastic tube 

* Marey, Physiologic Medicate de Circulatian du Sang, Paris, 1863, 
p. 419, &c. 
t Loraine, 9iir Ic PindSj Paris, 1870, p.' 258, &c. 
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is longer of reaching ita maximnm distention than one more 
nearly distended — yet by the elevation of the arm the gravita- 
tion ot the blood tends to delay the amval of the maximum 
of the pressure wave at its upper end, wliile no additional 
obstacle is opposed to the advance of the percussion wave. 
When the upward and downward lines of the beak lie in the 
same plane, as in the upmost of the two tracings given, our 
reasoning in regard to the mode of its formation is open to the 
objeetiou that it may be dufi to tlie imperfection of the 
inatrument, the initial impulse of the vibration wave having 
been so great as to have jerked the writing lever above the 
influence of the pressure wave, down to tbu level of winch it 
must fall — this fall being instantaneous — before the iufluence 
of this wave can be perceived in the gradual separation of the 
downward from the upward line until it culminates in the sum- 
mit level of the pressure wave. In like manner, we might 
suppose that the more distinct separation of the downward 
from the upward line of the beak, which is visible in the 
undermost of the two pulse tracings given, might possibly 
be due to the more rapid movement of the writing tablet 
in the latter than in the former case, and that, therefore, the 
writing lever, unduly jerked up by the vibration wave, had 
time in the one case to return perpendicularly on its own trace ; 
while in the other the more rapid movement of the tablet gavo 
its descending line a slanting direction sutEcieut to separate it 
slightly, as is the case, from its ascending trace, and thus to 
give it only artificially the appearance as if the viliration wave 
was never actually, but only relatively, separated from its con- 
comitant pressure wave. But when we know that both of these 
tracings were taken by the same instrument, on the same 
tablet, moving at the same rate, the conclusion seems 
inevitable that in the one case there was a much greater 
obstacle to the advance of the pressure wave than in the otlier 
— that is, that the regurgitation was greater in the one case 
than in the other, which is precisely what really existed (vir/e. 
Cases V. and VI.). Corroborative proof of the truth of this 
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statement is to be found in the fact that, whenever by increas- 
ing the pressure on the artery we destroy more or less 
completely the influence of the percussion wave, thus compel- 
ling the pulse tracing to be formed solely by the pressure wave ; 
then, whatever may be the nature of the pulse, we never have 
a beak formed, the pulse tracing has always a rounded summit 
proportionate to the degree in which the i)ressure has destroj^ed 
the influence of the percussion wave, and has even deformed 
that of the pressure wave — the latter deformity being some- 
times so great as completely to efface all trace of the natural 
dicrotism of the pulse. Of this fact few series of pulse 
tracings are without notable instances,* and the following 
tracings from a different disease afford a very well-marked 
example : — 

Fig. 3. 



AynesGunn WiX\\\. uf(o\x/70. 



Systolic Mitral & Tricuspid 



Fig. 4. 



A^e^Gunn W^ Xlil. l6//7v/7o 



J^ysToBc Nitra tuTriru spid 



The pulse in the one tracing is much faster than in the other ; 
that, however, is of little consequence, the rounded summit of 
the one will be found to rise to a less height than the sharper 
peak of the uncompressed artery, and though the pulse was 
so feeble as to give when uncompressed but a faint tracing of 
the natiu'al dicrotism (almost filiform), this will be found to 
be entirely effixced when excessive pressure has modified the 
tracing. Sphygmographic tracings of the pulse are very 
advantageous as revealing the local succession of events in the 

• Fide Muroy ami Ix>raiiic, passim. 
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artery ; they cannot be depended upon, however, as an index 
of the relation of these events to the cardiac rhythm. To 
determine this ive muet call in. the aid of electricity, which 
has not yet been done so thoroughly as might be. Further, 
as by no form of sphygmograph yet invented can we insure 
that the pressure upon the artery shall be always the same, 
such tracings are of little practical value, except in so far 
as they indicate the regularity or the irregularity of the 
pulae. 

The comparative longevity and comparative frequency of 
sudden death in aortic and in mitral incompetence have been 
the subject of much debate and of much variance of opinion. 
In regard to the compiirative longc\'ity, accurate data, involv- 
ing the life history of many such patients, are unquestionably 
wanting, and we can only fall back with certainty upon hospital 
experience ; and this enables us to say that in regard to those 
affected with aortic incompetence, who come under treatment 
on account of serious disturbance of compensation, four years, 
reckoned from the date of admission, will include the day of 
death in by far the lai^er proportion ; while this is by no 
means the case in mitral incompetence. We must remember, 
however, that many of these cases of uortic incompetence have, 
from their history, evidently laboured for vety many years 
under their valvular defect, which has only at hist asserted 
itself as a disease, when from defective nutrition of the cardiac 
walls, into the causes of which I have already entei-ed, efficient 
compensation could be no longer maintained. Moreover, 
aortic incompetence is always the result of a valvular lesion 
which can only be rehabilitated in the rarest instances, and then 
only imperfectly ; while mitral incompetence is very commonly 
the temporary result of perfectly curable disease,* while 
ruptured compensation may bo restored again and t^ain even 
in its most serious and incurable forms. A due consideration 
of these facts enables us to say with certainty that though as 

* Aa in ciilorosis and other fonnsofanffimin, Ac., rWeLot'htn; VI. "OnCurubl« 
Jlitrnt Rogiirgitatiim." 
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yet we liave no sufficient data to enable us to ilecidc aa lo the 
comparative longevity in favourable cases of aortic and mitral 
incompetence ; yet, inasmuch as the former is always accom- 
panied by serious valvular lesion, while the latter is not, the 
probability of lite is very greatly in favour of a mitral lesion. 
Further, though we cannot estimate with certainty the value 
of life in any given case of aortic lesion, we may with tolerable 
accuracy fix the limits of vitality aa lying within thitse months 
in casea of unfavourable rupture of the aortic valves, and 
thirty-five years in cases of disease occurring under favourable 
circumstances, which may vary much in character ; while within 
these limits our prognosis must be determined entirely by the 
circumstances of the patieut, including the necessity or not 
of manual esertion for procuring bis liveliliood, the many 
prospective conditions which may iutluenca the nutrition of 
his body, among which his habits — temperate or otherwise, 
Ac, — are of the greatest importance, as well as the past history 
of his family, as alTording a probable clue to what these habits 
may become ; and, lastly, the family longevity of the patient, 
which affords a probable indication of the greater or less tend- 
ency to muscular degeneration — au indication which can never 
bewhoUy vitiated, though it may be modified by various circum- 
stances. Further, tlie length of time during which the dis' 
ease has prolably already existed, and the present condition 
of the cardiac muscle, form most important elements in tlio 
prognosis. Nor must we forget, especially in the early stages 
of the di3ea.se, to give due prominence to the temperament of 
the patient, nervous excitability, whether evinced in sudden 
bursts of passion, or in a tendency to irregular spurts of violent 
exercise, being specially unfavourable — whatever conduces to 
irregular action of the heart being injurious in nil forms of 
cardiac disease, but infinitely more frequently fatal in aortic 
incompetence than in any other. And this leads me to consider 
that other qaeestio vexMa, the cause of di-ath in aortic regui^- 
tation, and especially the frequency of Budden death in this form 
of cardiac lesion, compared with others. Death, whether it 
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arisea from the loosening of tlie silver cord or the breaking of 
the golden bowl, is always a momentary and therefore sudden 
act ; but we only bo regard it when it appears sudden or unex- 
pected relative to the apparent previous condition of the patient. 
When an individual, therefore, drops dead upon the street, or 
in a public meeting, or is found dead in his bed ufter retiring 
to rest in his nsual health, be is popularly said to have died aud- 
denly, though the swonl of Damocles, iu the shape of an inevit- 
ably fatal diacftse, has fur years hung over bia head ready to 
drop at any moment, and though his death relative to his actual 
state of health has been by no means ao sudden as that of 
another huiried off by a fever or other acute disease of a few 
weeks' or days' duration. From this, the popular point of 
view, it is by no means difficult to say which of all the cardiac 
lesions is most likely to prove suddenly fatal. Death from 
any cardiac lesion occurs from syncope, and this is brought about 
in two ways — first, by gradually increasing asthenia, in which 
the aortic blood-pressure slowly fails from day to day, tiU at 
last it drops telow what is compatible with life, and death 
ensues ; second, by asystole, in which the aortic blood-pressure 
suddenly falls below tliat necessary tor the maintenance of life, 
because the left ventricle ceases to act. No statistics are 
required to prove to us which of these accidents is most likely 
to happen in any given cardiac lesion. 

"When the muscular walls are enfeebled from inflammatory 
infiltration, fatty or fibrous degeneration, they may suddenly 
cease to act at any moment, either with the heart in systole or 
diastole — more often the lattei' — and with this cessation of 
action life comes to an end. Death from this cause may occur 
with or without the presence of valvular lesion ; if the former, 
there are, as we have seen, both anatomical and physiological 
reasons why it should be incomparably more frequent in con- 
nexion witii aortic incompetence than with any other valvular 
lesion. In the most extreme form of mitral constriction, 
enough of blood always reaches the ventricle to enable life to 
be maiutaiued, if only in a feeble fashion, while no obstacle is 
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prosented to the free action of tin? ventriclu ; in tlie greatest 
mitral regurgitation there ia no wane of blood in the ventricle, 
nad provided the contraction of that organ is powerful enough, 
a sufficient quantity ia always sent on to provide for the main- 
tCTiarice of life ; and as the blood has in such cases always two 
ways of escape, ventricular systole, though it may be difficult, 
is always possible, except in the presence of muscular degenera- 
tion. In these two forms of disease, therefore, sudden death 
from asystole must be and is a somewhat rare alTection, the more 
usual mode of death being syncope from asthenia, brought 
about by secondary diseaaes, auch as embolism of the brain or 
lungs, or more slowly by dropsy, with or without jaundice or 
albuminuria; or suffocation suddenly induced by pulmonary 
n]dema. On the other hand, in aortic incompetence the con- 
stant and eontiiuially increasing dilating pressure of the blood 
column acts as a permanent obstacle to ventricular contraction ; 
aud we can readily understand why comparatively trifling exer- 
tions, which tend to increase the aortic blood-pressure, and also 
why emotional excitement, which interferes with the nervous 
supply of the ventricle, and inhibits its contraction, should in 
very many cases be instantly followed by sudden death. The 
pause of a second, even with a comparatively healthy ventricle, 
permits the dilating power, already barely compensated, to 
turn the scale, and after a few feeble attempts to overcome the 
obstacle, the primary syncope passes into death from asystole, 
the heart remaining in a permanent diastole.* And if this be 
the case, even with a comparatively healthy ventricle, how 
much more likely is this to take place when its muscular tissue 
is diseased, as is so frequently the case. When the mitral valve 
becomes incompetent from secondary dilatation, death from 
asystole is not so readily brought about, but it is not altogether 
prevented. The cavity which must then be filled to overflowing 
is no longer represented by the ventricle alone, but includes 

" Thia Bubjoct hita boen very fully and carefully invuatigatetl by Dr Miwiiao. 
Vide his E^ii ntr let Maladia de Occur. Dt la Morte Subile ttani f Inmffi- 
miux <k VAarle, IVis, 1860. 
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also tlie luags, the terminus being shifted from tlie mitral to 
the pulmonary valve. When in such circumstances the pul- 
monary capillaries are fully congested, any accidental iutorter- 
encB with the regularity of ventricular action must be followed 
by asyfltole, or by artificial relief within the closed circuit, rup- 
ture of the heart or puluionary capillariea. The mechauical 
cause always present in aortic insufficiency, acts with con- 
tinually increasing efficiency in the direction of one or other 
of these two modes of death, and from the dilated and diseased 
condition in which the pulmonarj' capillaries are, and the conse- 
quent readiness with which they may be ruptured, we can easily 
understand that those cases of aortic incompetence which 
escape death from asystole, mostly die from pulmonary apo- 
plexy, or from a combination of the two ; and it is only com- 
paratively rarely that dropsy and other secondary diseases of 
n serious character are established in such cases, death then 
occurring from asthenia. This you will see is entirely a 
question of animal mechanics, which statistics may confirm, 
but can never disprove. The mode of production and morbid 
appearances after death from asystole are precisely the same, 
whether that death has been on the street, in a public meeting, 
in the midst of apparent health, or after a longer or shorter 
period of more evident illness. In illustration of it I there- 
fore prefer to give two cases in which the diaense was known 
to have lasted fur some time, because their history has an 
important bearing on the treatment of such cases, to which I 
shall immediately refer. 

Case V. — Isabella Stewart, aged 35, employed at paper 
mills, admitted on 30th May 1870, to Ward XIII., complain- 
ing of cough, which troubled her for the first time about a fort- 
night ago, and palpitation of the heart, from which she had 
suffered about eighteen months ago. Her previous health was 
good. Family history unimportant. Her expression was 
atixious, muscularity flabby, skin dusky, but naturally so; 
lower extremities slightly ccdematous, joints normal, has 
never had rheumatism. Pulse 9.'^, presenting in a well-marked ' 
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form all the plienomeoa of tie C'onigan or TCat&r-hammer 
pulse. On iuapection and palpation the area of cardiac 
impulse was found to be somewhat extended — the impulse 
itself, however, being somewhat feeble. There was visible 
pulsation in all the superficial arteries, particularly iii those at 
the root of the neck, but by no means well-marked. The apex 
of ibo heurt was found to beat under cover of the sixth rib 
at a distance of three inche."! and a half from the left edge of 
the sternum. At one inch from the left edge of the sternum 
dulness commenced at the level of the upper edge of the third 
rib, and extended downward to the liver dulness. Trans- 
versely, at the level of the fourth rib, dulness commenced half 
an inch to the right of the sternum, and extended across for 
a distance of five inches. On auscultation over the apex, the 
first sound was found to be much obscured by coarse crepitation, 
and also by a murmur, which, on being traced upwards, was 
found to liave its point of maximum intensity at mid-sfcernum 
between the third and fourth riba ; the second sound is wholly 
replaced by a soft diastolic murmur — this double murmur is 
propagated into the arteries, the diastolic portion only faintly ; 
it is also propagated with greater or less distinctness over the 
entire cardiac area. Tn the pulmonary region the pulmonic 
second sound is much obscured by the diastolic murmur, but 
on moving the stethoscope wholly ofl' the sternum it is dis- 
tinctly audible about an inch to the left of its usual position. 
Eespirations 24 ; cough troublesome ; sputa thin, watery, and 
somewhat frothy, amounting to three ounces in two hours. 
Pulmonary percussion normal. On auscultation, the respira- 
tion was entirely obscured by crepitation, cooing and sonorous 
rhonchi. Appetite gone ; soma thirst ; urinary and other 
systems noi-maL Diaijtwsis, acute bronchitis, aggravated by 
the (Edematous and congested conditions of her lungs, the 
result of aortic iucompetence. Prognosis, grave, death being 
threatened by cardiac asystole. Treatment — full diet, six 
ounces of wine, dry cupping to the chest, with large jacket 
poultice afterwards, ami the following prracription : — 
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& AmmoiiiEe CArboniLtia , . . . . ^L 

Tinctarte hyoscyanii 5'T- 

Potasaii ioilidi 5'- 

TinctUTM digitalia 3i- 

Infusum calumbip ml %v\. 

Sig. — One tablespooaful every four hours. 

Up to ] 5th June, it is noted that the patient's condition had 
been repeatedly aggravated by attacks of pulmonary con- 
gestion and threatened asystole, from which she had been 
relieved by dry cupping, stimulauta, and the use of the mixture 
prescribed. To-day there is almost no cough, expectoration 
nearly gone, vesicular respiration everywhere audible, pulse 88, 
full and strong; patient is lying quietly, and expresses herself 
as quite relieved. On 18th June she was up at visit, and 
apparently quite well ; but on the 22d she had another attack 
of congestion, with threatened asystole, and in spite of renewed 
efforts, by which she was temporarily relieved, she died suddenly 
on 26th June. At the post-mortem examination of the body, 
which took place fifty-six hours after death, the heart was found 
more dilated than hypertrophied — it weighed 19 oz. ; both 
ventricles were filled with dark coloured clots, of which that 
on the left pirle extended some distance up the aorta, presenting 
one continui'iis mould of the interior of the left ventricle and 
of the aorta. The aorta itself .was slightly dilated, its valves 
thickened and incompetent, a considerable angular aperture 
being left between the edges of its cusps. Pulmonary, mitral, 
and tricuspid valves competent and healthy. A portion of the 
muscular substance of the heart was somewhat inflamed.* The 
right lung was healthy both in appearance and on section, 
except at its lower margin, where there was a patch of 
pulmonary apoplexy. Pulmonic glands infiltrated with black 
pigment, and a good deal of pigment on the surface of the 

* This is till tLnt m rccordcij in tliis Tespcct in the I'alliological Records. 
Hyocnnlitis in always a grave comgilication in scriona vdrnlitr lesions ; unfor- 
tnnately we cannot certaioly detect it, and sre not always in a positioD even 
to siupect iti existence. 1 ahftll subsequently Iiavo occasion to relate a case of 
aortic incom[ielettc< ia which myocarditis had en undoubted inSuence in pro- 
matiog the futcil asj stole. 
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lung. Left lung adherent all round, especially posteriorly, by 
recent lymph, in some places quite one-fourth of an inch in 
thickness. The lung itself is ocdematoiis, and the bronchial 
mucous membrane congested. Iodine produced a slight 
mahogany tint of the liver, which was iatty, and presented a 
nutmeg appearance. Spleen healthy. Kidneys congested, 
but otherwise healthy ; Malphigian bodies slightly prominent, 
but presented no reaction with iodine. 

This case, then, presents a very well-marked example of 
death from asystole, in which compensation had apparently 
never been fully developed, but in which the death was cer- 
tainly hastened by inflammatory complications. 

In the following case Llie asystole was the result of long- 
continued disease, which had been fully compensated, but the 
compensation of which was accidentally ruptured. Even in 
his case, therefore, death was a prcventible accident, though 
the unavoidable end was not long forestalled. 

Case VI. — William Yorkston, a blacksmith, aged 54, 
admitted to Ward V., 14th November 1870, complaining of 
orthopnai;a, cough, expectoration, occasional pain in the cheat, 
and swelling of the legs. About six weeks ^o he caught cold 
after prolonged exposure to heat at his work, and this cold 
was aggravated by a fresh exposure about a fortnight ago. 
Has always enjoyed good health, has never had rheumatism ; 
hut for the last three or four years has been drinking heavily, 
and working hard. His father and mother both died of 
cholera. The patient was tall and nuiacular, his expression 
anxious, his face pale, his lips livid, liis skin and joints normal, 
his legs, from the knees downwards, ccdematous. Radial pulse 
jerks slightly, but in by no means a marked manner, beats 90 
per minute. The jugidar veins pulsate visibly, the right 
carotid slightly, and the left not at all. The cardiac impulse 
is diffused and feeble, the apex beating between the sixth and 
seventh ribs and diffiisedly. Percussion dulness at one inch 
to the left of the sternum commences at the upper border of 
the third rib, and extends down to the liver dulness. Trans- 
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vereely on the line of the fourth rib, dolness commences half 
aa inch to the right of the sternum, and extends across for a 
distance of live inches and a Iialf. In the mitral area a murmur 
is beard to replace the first sound, but the second sound is 
audible. On tracing the systolic murmur upwards along a 
line joining the mitral and aortic areas, it is found to get 
gradually fainter on nearing the sternum, and again gradually 
to increase in loudness tiH it reaches its second maximum 
over the sternal end of the second rib on the right side ; in 
this position the second sound is entirely replaced by a loud 
but soft diastolic murmur, the systolic portion of the murmur 
alone is propagated into the carotids. In the pulmonary 
region a second sound is audible, but, obscured by the diastolic 
murmur, it becomes more distinct on moving the stethoscope 
along the secoud interspace till its edge is quite off the sternum. 
At the lower end of the sternum tlio systolic murmur is very 
loud and distinct, and wholly replaces the normal sound of the 
tricuspid. Kespirations 26 per minute ; cough hard and 
frequent ; sputum watery, frothy, and small in quantity, no 
blood. Percussion of lungs normal. On auscultation, sonor- 
ous and sibilant rhonchi are heard over the chest, partly 
obscuring the vesicular breathing. Appetite defective, bowels 
costive, urine scanty, no albumen. Patient sleeps none at 
night. He was ordered full diet and four ounces of whisky 
daily. 

B Titiot. aeillM, 

„ digitnlis, ari 3ii. 

AquiB casBJie, Jvai. M. 

Sig. — One tablcBpoonful every four houra. 

1^ Elaterii gr. J, Ft. pil, — One such to be taken every four hours 
till the bowels are freely moved. To have twenty grains of 
chloral every night at bedtime. 

On 2l8t November it is noted, patient slept last night in the 
recumbent posture for the firat time. His dyspnoBa is now 
comparatively trifling, the cough gone, the respiration free, 
the cedema of the legs entirely gone, his cardiac impulse 
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strongiiF, the puhe more markedly jerkiog, only 80 per 
minute; it is delayed the full Lalf of a cardiac revolution 
beyoud the apex beat ; the superficial arteries pulsate now in 
a marked manner, the jugular veins less distinctly. Over the 
mitral aud tricuspid areas the systolic murmur is not so loud 
as formerly, and much less distinctly localised. He was kept 
some time under observation, aud then discharged much im- 
proved. On the 18th of August 1871 he was re-admitted, and 
died suddenly next day. At the post-mortem examination 
the body was well-developed ; skin and conjunctivse of a 
yellowish colour, The heurt was greatly enlarged, dilated, 
and hypertrophied, weighing thirty ounces. Both ventriclee 
contained large hlack clots. The aortic valves were atheroma- 
tous and incompetent, the aorta itself greatly dilated. The 
mitral and tricuspid valves both admitted five fingers. The 
right lung was very dark in colour, greatly congested, and 
apoplectic ; it weighed two pounds two ounces, The left 
lung also contained an apoplectic clot, and was covered with 
recent lymph. The liver weiglied three pounds, was fatty, 
and its ducts congested and obstructed by catarrhal mucus. 
Kidneys enlarged aud congested. 

These two cases illustrate veiy well the condition of 
the heart which is found after death from asystole, both 
ventricles, but especially the left one, being dilated aud 
filled with a black clot extending up into the aorta, death 
occurring from a paralysis of the ventricular muscle, brought 
about by over distention. That is the mode in which 
death in aortic incompetence primarily iuvades the heart. 
As we have seen, it may be brought about in many ways. 
Our object is to prevent it, and in obviating it we shall 
also in a great measure be able to prevent many of the 
secondary causes of death, or at aU events delay their fatal 
result. 

In Case V. it is noted that the first sound over the mitral 
area was obscured by a systolic nrttrmur, which had its sole 
focus of maximum intensity in the aortic area. Thb was 
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ascertained by tracing the murmur upwards along a line 
joining the mitral and aortic areas, and the results are 
graphically shown in the accompanying diagram (fig. 11). 

In Case VI. the systolic murmur is stated to have two foci 
of maximum intensity; that is, that in tracing it upwards 
from the mitral to the aortic area, it was found first to decrease 
in intensity and again to increase, as shown in the accompany- 
ing diagram (fig. 12). 

This is the method to be pursued in attempting to deter- 
mine whether we have to do with a single systolic murmur of 
mitral or aortic origin, or with a double murmur originating 



Fig. 11. 



Fig. 12. 





at both orifices ; and these diagrams represent graphically the 
results we obtain in tracing the murmur from one orifice to 
the other in two of three hypothetical cases. Of course, when 
the systolic murmur is purely of mitral origin, the graphic re- 
presentation would be exactly the reverse of that depicted in 
diagram 11. 

In the treatment of aortic incompetence, we must carefully 
distinguish between those in whom the disease is only to be 
recognised by signs, and those in whom it is revealed by 
symptoms. In the former class the disease is dynamically 
compensated and is mute, in the latter the compensation is 
ruptured or incomplete. -Those in whom the disease is only 
revealed by signs require no special cardiac treatment, they 
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or tlieir friends must be cautioned against over exertion 
or over excitement, especially against any sudden and 
violent exertion, they must be well fed, protected aa far as 
possible from cold or any risk oE chill, and stimulants had 
better be altogether avoided, or only used aa stimulants 
pro re nata, as tlieir constant use invariably tends to weaken 
the heart. Apart from these cautions the patient must be 
left pretty much to his own devices, as continual watching, 
while it embitters bis life, is no safeguard against sudden 
asystole, which is the only risk be runs. In ollter respects 
his health is likely to he very fair, and the only tonic 
advisable is one or other of the more assimilable preparations 
of iron, such as the wine of iron, the phosphate of iron, 
Parriah's or Eaaton'a sjTup, witli small doses of arsenic, all 
of which are admirable hsemic tonics, while tbe arsenic 
seems to be a special tonic to the cardiac muscle. Any 
treatment likely to depress the vital powers must be avoided, 
and should laxatives be required, only the mildest varieties 
must be employed. 

But whenever the compensation is ruptured from any cause, 
and we have symptoms superadded to signs, then we require to 
act more energetically; and should tbe disease be not too far 
advanced, our energetic action will often be attended by the 
happiest results, compensation will be reetored, and life pro- 
longed, often for many years. 

In aortic incompetence the most injurious eflect is produced 
by the dilating force of the column of arterial blood, which, 
according to Pascal's law, acta in proportion to its height and 
the area of its basis, and our primary object is to reduce as 
far as possible both of these elements. First of all, therefore, 
we put the patient to bed, and endeavour to get him as nearly 
recumbent as possible, so as to diminish the height, and 
consequently the distending power, of the arterial column 
"With this view we also deaden his sensibility by the adminis- 
tration of chloroform, choloral, or morphia, cither by the mouth 
or subcutaueously. The ortbopncpa. which is so distressing 
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a feature of this diseaae, haa reference solely to the congested 
and cedematous condition of the lungs, and is established by 
nature to give the patient's resjjiratoryinuscles a better purchase 
in elevatuig the chest walls. A wise physician knowa that 
however dangerous the condition oE the respiration may be, 
the patient runs much more risk from the state of his heart. 
He does not argue the point with nature, but ho calms her 
instinctive fears with the means at his command, and he feels 
that he has gained a victory for science when be has got the 
patient fairly recumbent. The inexorable mechanics of the 
circulation are then appeased, and we have leisure to attend 
to the physiological part of the difficulty. So intricately 
involved, however, are all our vital actions, that as we cannot 
appease the mechanical part of the difficulty without advan- 
tage to the physiological part, so also we cannot remedy the 
physiological portion without also benefitiug the mechanical 
portion. It is advantageous, therefore, to carry out both 
parts of our treatment at once ; and though to the super- 
licial thinker such a plan has the appearance of an empiri- 
cal treatment of symptoms, a deeper knowledge of mechanics 
and of physiology, and of their mutual interdependence, 
will show that we are really employing scientifiu means 
according to scientiiic method, and that we apparently 
thwart nature only the better to secure the ends she aims at. 
While we therefore attempt, by getting the patient down, to 
lower the height of the distending column, thus at once reliev- 
ing the cardiac circulation and diminishing the pulmonary 
congestion, we simultaneously endeavour to procure a similar 
relief by diminishing the area of the base of the arterial column, 
and this, so far as our present therapeutical armamentarium 
extends, we can only do by meaua of one drug — digitalis. 
It is not so long since tlus drug was regarded as a pure seda- 
tive to the heart — the opium of the heart, it was euphemis- 
tically termed. Now, thanks to experimental physiology, we 
certainly know that its action is widely diflerent from that of 
opium, and greatly superior to it so far as preservation of life 
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in this disease ia concernetl* It ia etill regarded by many 
as not merely useless, but positively dangerous, in the disease 
of which I epeak — aortic regui^jitation ; f and yet there is no 
other disease in which this drug is of more value, and no other 
in which its curative action can be more efficiently demonstrated 
than in this. In very large doses digitalis is employed as a 
sedative in many diseases, such as delirium tremens, pneumonia, 
&c., but experimental physiology has shown ua that such a 
method of inducing what our American cousins rail sedation 
is an extremely dangerous one, as it depends upon the fact 
that the stimulating blood-supply ia cut off by an extreme 
degree of ventricular contraction, which falls just short of the 
ordinary fatal result of digitalis poisoning — death with the 
heart in systole. A full dose of digitalis maintains, however, 
its sedative action for some time without by any means prov- 
ing fatal. The almost fatally contracted condition of the 
ventricle is not, tlierefore, the result merely of one or two 
energetic contractions which again relax, but is the result of a 
tonic contraction of the ventricle, which is excited only 
to a certain pitch hy a certain dose of the drug, and 
beyond this it does not pass unless the dose is increased, 
nor does it greatly relax for some time, till the efl'ect of the 
drug passes off. The ordinary employment of digitalis teaches 
us the same thing. If we gradually increase the dose at 
regular intervals, or if, employing a large dose at first, we 
persist in its use, similar phenomena occur. First we have a 
gradually increasing fulness and firmness of the pulse-heat and 
of the ventricular systole, and then a falling off of both — small- 
ness of pulse, feebleness of heart-beat, irregularity, and, finally, 
fatal syncope with the heart in systole. There is a regular 

* For very nianj years I hsvu been in the habit aJ employing digitalia aa a. 
ctxAvK stimulntiti but it is only sinra the rcsidu obtained by experimBntsl 
physiologiela hnve been jiublished, that I hftVB felt justified in using it will 
that freedom necesaary to eecurc its moat brilliuit reaulta. — Vide Ed. Mid. 
JauT., Feb. 1870, p. 743. 

+ By none mure deHnitsly thnn by Dr FothorgiU, whose work on digitalis 
has done mars to ^MpuUrisig the soientific use of that drug than any other I 
am acijUBinted with.— Vide Oit Diyitalii, Loudon, 1871, p. 52. 
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gradation between these two extremes. So long as we enipluy 
email doses we may go on adminiatering them daily for years 
— OB ia often done in mitral disense — without any fear of 
untoward result, without any dread of cumulative action. 
But the instant we employ lai^e and powerful doses, the 
difficulty of regulating the action of the drug becomea extreme, 
and WB require to watch its action very carefully, and suspend 
it on the very earliest indication of its poisonous action. 
The useful employment of digitalis in aortic incompetence is 
purely a question of dosaye ; in a few months or a few years 
we shall be able to regulate it with much greater nicety than 
at present, with more comfort to ourselves and more safety to 
our patient ; at present we must risk sometUug for the sake 
of an otherwise unattainable benefit. What we desire to pro- 
duce in each case is just such an amount of tonic contraction 
of the ventricle as shall rather more than counterbalance the 
dilating power of the arterial column. If our patient is obliged 
to be upright, a larger dose will be required than if we can 
lay him flat ; and the larger the dose required, the more care- 
fully it must be watched. The dose must be accommodated 
to the circumstances of the patient, and regulated by them, as 
well as by his idiosyncrasy — for some are more susceptible to 
the action of the drug than others. In the employment of a 
drug where accurate dosage is of so much consequence as in 
this, it is of importance to have a preparation of uniform 
strength, and in this respect I have foimd the ordinary tincture 
all that can be deaired. Tlie ordinary infusion is not so uni- 
form, nor is the crystallised digitaline quite so reliable. The 
latter is very convenient for Subcutaneous injection when 
rapid and immediate action is necessary, but it cannot be so 
certainly rehed upon as the tincture. In the cases already 
related, the doses of the tincture have varied from five to ten 
minims every four hours ; hut I have frequently doubled or 
tripled these doses, and sometimes even gone beyond that with 
benefit — in fact, though commencing, as you have seen, with 
small doses (five minims) of thia drug, and trusting somewhat 
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to other touica, I now trust mainly to digitalis, giving fifteen 
ini nini a up to half a di-aclim of the tincture every four houis; 
and in one very remarkable case of persistent threatening of 
complete asystole I was only enabled to get the patient out 
of the infirmary and sent home, a distance of a hundred miles, 
by the continuous use of half-draohni doses of tincture of 
digitalis every two hours for several days.* The ose of 
digitalis is always accompanied by greater or less increase of 
the flow of urine. So long as this keeps up we are — I speak 
from experience — cjoite safe to continue its use. When 
employing moderate doses of digitalis, the flow of urine may 
halt or diminish without fear of untoward result ; but in using 
large doses we must look upon the mere halting of the flow of 
urine as an indication to us to watch the pulse with great 
care several times a day, and if at any time it commences to 
thump or to falter, or if nausea be induced on movement, we 
ought at ouce to pretermit the use of the drug. With this 
precaution I have never found the use of the drug in this 
disease, even in these large doses, productive of anything but 
relief, a relief unattainable by any otlier means I know of. 
Increased experience has only confirmed my faith in the use 
of large doses of digitalis in serious rupture of the compensation 
in aortic disease. I object, however, to the quantity of spirit 
consumed in giving large doses of the tincture, and latterly have 
had an infusion prepared containing fifteen grains of digitalis 
leaves in each ounce of water, five times the strength of the 
present infusion.and of this I give from half an ounce every four 
hours to one onnce every two boura, with perfect safety, and 
often with very remarkable results. I shall speak more fully 
of this in a subsequent chapter. After the heart has been 
Bufliciently acted upon by the large doses of digitalis to avert 
the threatened asystole, it is advisable to stop it for a day or 
two, and then to brace up the heart by tonic closes twice a-day 
OP oftener. For tliis purpose Nativelle's digitaline is very uae- 
I Wuisl XIII. I9tb October, discharged lOUi 
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fill, as though a little irregular in strength it disturbs the 
stomach leas thau other prfiparationa. Where there is much 
starting from sleep.the svhitanca. Gccitaiio e somno of the older 
authors, it dies away under the tonic influence of digitalis in a 
few days, and of itself does not require the use of morphia, 
though always relieved by it. Now and then it happens that 
mental aberration of a more or less violent character occurs in 
the course of aortic disease, there can lie no fixed rule of 
treatment for such aberration which must always depend upon 
its physieal basis. Some few may depend upon cortical 
embolism, moat of them, however, seem to be induced by 
anaemia ; and in those whicli have occurred to myself, full 
hypnotic doses of morphia hypodermicJilly injected have been 
attended by the beat results, and the mental quiescence thus 
induced has been confirmed by the use of digitalis in appro- 
priate doses. Iron is always a risky addition to digitalis, as it 
ia very apt to disturb the stomach and caime sickness. When 
ui^ntly required I prefer the tincture of the acetate to the 
perchloride, but it is much better to avoid the combined use of 
these drugs. In such cases iron never ia of so much consequence 
B3 digitalis, and a good supply of animal food may fairly 
enough replace it. The liquor arsenicalia stands in a different 
category ; it is not only a hiemic tonic, but it is a special tonic 
to the cardiac muscle, and in moderate doses rarely disturbs 
digestion. In the advanced stages of aortic incompetence the 
compression to widch the ventricular muscle and its vessels 
• are subjected give rise, as wc have seen, to'mal-nutrition, 
especially of the musculi papillares. Neuralgia is said to be 
the prayer of the nerves for better blood ; hence neuralgic pain 
is a frequent accompaniment of this disease. In all forms of 
cardiac angina arsenic seems to relieve pain, and in this form 
it certainly acts with great benefit. At present wo can only 
employ it empirically ; but it is not so long since digitalis 
was only employed for a similar reason, and we confidently 
look forward to a time when the use of arsenic in cardiac 
neuralgia shall be justified by accurate phy-^iological reosona. 
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Of course it is occasionally advisable to conjoin the use of 
these remedies with that of others possessing certain other 
specific actions, such as diuretics, purgatives, &c. ; but these 
are to be used pro re ncUa^ with reference to the individual 
case, and not to the disease generally. All such patients 
require to be nutritiously yet moderately fed, because the 
defective aortic pressure reacts injuriously on the gastric and 
hepatic secretions, and limits both their supply and their 
eflSciency. Ordinary alcoholic stimulants may be of great use 
in such cases, moderately supplied, but their employment 
must be watched and regulated. They are only of temporary 
value to tide over a weakly period, and by no means possess 
the permanent value of such special cardiac stimulants as 
digitalis, arsenic, or even iron. 
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LECTURE IV. 

' ON THE MURMURS AND OTHER PHYSICAL SIGNS DISTINCTIVE OF 

MITRAL STENOSIS. 

Gentlemen, — Were I to ask you to tell me what sign you 
suppose to be most distinctive of disease of the mitral valves, 
probably nine out of every ten would, without hesitation, 
reply, A systolic murmur loudest at the apex. Yet this, 
though the belief of a large proportion of medical men, is far 
from being the truth. A systolic apex murmur is by no 
means always a certain proof of any positive derangement of 
the cardiac mechanism. It is said, as you are aware, that 
such a murmur may be of exocardiac origin, and the valves 
may in this case remain healthy, and their action perfect, in 
spite of the persistence of a murmur having the character 
described. It is even said that a murmur of this kind may 
be of endocardiac origin, and yet the valvular mechanism 
remain uninjured; and though such murmurs are of very 
doubtful occurrence, still they are possibilities which we must 
never forget in estimating the probabilities in favour of our 
diagnosis. But systolic apex murmurs originating exocar- 
dially, or even endocardially, apart from valvular derange- 
ment, are not of course associated with regurgitation back- 
wards into the auricle, and are free from any of the signs and 
symptoms dependent on that accident; yet, even though 
regurgitation be unequivocally proved to exist along with a 
systolic apex bruit, mitral disease or deformity is not therefore 
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a necessary consequent, because in a not inconsiderable pro- 
portion of cases in which both of these phenomena are present 
the mitral valve is nevertheless perfectly healthy. In fact, 
the mitral valve may be free from disease, and the auriculo- 
ventricular opening perfectly natural and undilated, and yet 
regurgitation may, and often does, take place. How this may 
be I shall take another opportunity of explaining ; * it is 
sufficient for the present to state the fact that, even when 
mitral regurgitation is clearly established, it is no positive 
proof of disease of the valve. On the other hand, there is a 
murmur which is so invariably associated with disease of the 
mitral valve that, when once heard, it may be conclusively 
accepted as a positive proof of the existence of a permanent 
deformity, even though the murmur itself should subsequently 
disappear, as it frequently does. This murmur, which is 
pathogQomonic of mitral stenosis, has been termed, par 
excellerice, the presystolic murmur. It is well to remember 
that this is a misnomer. As the term is, however, a con 
venient one, and has been long attached to this special 
murmur, it is perhaps right to continue its use, provided 
always we recollect that it is merely conventional, and not 
strictly accurate. 

The history of the presystolic murmur commences with 
M. Fauvel,f who, in 1843, not only described its characteristics, 
and amongst them its rhythm, but actually gave it the name 
by which it is still best known. British physicians are, 
however, mainly indebted for a clear understanding of this 
important murmur to the writings of Dr Gairdner, whose lucid 

* Fide Lecture VI. ** On Curable Mitral Regurgitation." 

t Archives Gin&ralea de Medicine, 4th s^rie, torn. i. p. 1. Fauvel acknow* 
ledges that lie borrowed the term "presystolic*' from M. Gendrin, and upon 
this has been built the theory that we owe to M. Oendrin our knowledge of the 
murmur and its cause. Gendrin's claims to the origination of the theory of this 
murmur may be very well disposed of in his own words : ** Quand le bruit est 
prediastolique, on pent penser qu'il existe un r^tr^issement d'un des orifices 
auriculo-ventriculaires, on pent I'affirmer s'il existe en meme temps un 
dedoublement du bruit de percussion diastoliquo." — Lc^na sur les maladies du 
coBUTf Paris, 1841, torn. i. p. 111. 
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statements and admirable diagrammatic representations were 
first published in 1861. In Edinburgh this murmur is o£ 
such frequent occurrence, so generally recogniaed, and the 
recognition verified every sesaion by the discovery of the 
predicted pathological condition, that it is simply incomprc- 
lienaible how its existence is atill ignored by some even of 
the most^esteemed members of our profession. Not, perhaps, 
that it is altogether ignored, though that sometimes happens 
— but its true character is denied, wliich is perhaps worse. 

In estimating the nature of any murmur supposed to be of 
valvular origin, you are aware that it is absolutely necessary 
to be precise in ascertaining two facts regarding it : the first 
being the position on the cardiac area at which it is most 
distinctly heard, and the second its rhythm — that is, its 
proper relation to the several acts which constitute a cardiac 
pulsation. These points being determined, the ascertaining of 
the lesion upon which the murmur depends is a simple 
matter of ratiocination, in which it seems hardly possible to 
err. Now, the murmur I speak of has a fixed position in 
which it is most distinctly heard, viz., over what has been 
already described to you as the mitral area — that is, within a 
circle of about an inch described round the point where the 
apex impinges as a centre. It is not much propagated in any 
direction, and though the educated and experienced ear can 
readily detect the alteration of the first sound produced by the 
presence of this murmur, wherever the heart-sounds can be 
heard, yet it ia only over a very limited area that it is audible 
as a true murmur, being as a rule only indistinctly audible 
above the third rib, while its distinct propagation is, as a rule, 
almost equally limited in every other direction. To give you 
some idea of this limitation of propagation, I may mention 
that there is now in the wards a lad of eighteen with a 
murmur of this character, so loud and rough that, on his first 
ndmission, it was easily recognised through three shirts (two 
o( them flannel), a waistcoat, coat, and topcoat ; yet this 
murmur, which I especially investigated to determine the 
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area of propagation, is not distinctly audible above the third 
rib, nor below the middle of the sixth interspace ; nor farther 
to the left in the nipple line than a line descending perpen- 
dicularly from the anterior border of the axillary space; 
while on passing to the right it is already less rough at the 
left edge of the sternum, and is quite lost half an inch beyond 
its right edge.* But tliough I give this as an excellent illus- 
tration of the remarkable limitation of propagation, even in 
an exceedingly rough and loud presystolic murmur, you are 
not to conclude that tliis murmur is always limited to so 
small an area, because exceptions do occur, though these are 
certainly much raret in regard to its propagation than in 
regard to its character. In accordance, therefore, with the 
laws of the propagation of murmura already laid down, this 
position of audition, as we may term it, stamps this murmur 
as of mitral origin, and even hints its probable rhythm to the 
intelligent mind. The rhythm of a murmur is, as you are 
aware, its relation to tlie several physiological acts which 
constitute a complete cardiac pulsation — that is, which 
occupy the time comprised between two consecutive apex 
beats. During this period we have the ventricular systole, 
synchronous with the apex beat, the first sound, and the first 
silence ; the ventricular diastole, synchronous with the second 
sound, and the second silence ; and lastly, the systole of the 
auricles, which coincides with the latter portion of the 
ventricular diastole, and immediately precedes the ventricular 
systole running into it.f In timing any murmur, therefore, 
we mast take the greatest pains to discover whether it takes 
the place of either the first or the second sound, or if not, 
then we must ascertain what is the accurate relation of the 
murmur to thqse sounds, which of them it precedes, or which 
of them it follows, and at what interval Now, in this 

♦ W. C, Ward V.— The murmur in this case passed further to the right 
than usuaL He haa since died. His case wiU be found detailed further on, 
where the reason for this viU appear, yide Case IX. p. 112. 

t Vide diagram at p. 37. 

H 
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matter ttere is this fttUacy, that both first and second souuds 
are not always audible together at apex or base, as the case 
may be, either in health or disease ; and when this ia the 
ease in disease, the murmur present is apt to be taken as 
replacing the absent sound. This is specially the case with 
the murmur of which I am at present speaking, for in the 
mitral region this murmur is not infrequently followed by a 
single loud accentuated sound ; and, accordingly, most students 
at once assume tlie ease to be one of mitral regurgitation 
(systolic murmur) with accentuated second sound. The only 
means of correcting this erroneous diagnosis is to time both 
the murmur and the sound by placing our finger on the 
carotid artery while listening to the murmur, when the mur- 
mnr will be found immediately to precede and tu run up to 
the carotid pulse, with which the sound is distinctly syn- 
chronous. But we know that the carotid pulae is synchronous 
with the first sound of the heart, and precedes the second 
one ; the sound that we hear is therefore the first sound of 
the heart, and as the murmur immediately precedes it and 
runs up to it, it occupies the time of the auricular systole ; 
and inasmuch as the ventricular systole is the first portion of 
the heart's action, giving rise to audible or tangible pheno- 
mena, and is usually called the heart's systole par cxcdlenoi, 
80 this murmur has been termed presystolic ; but, as I have 
already said, this is a misnomer — it is truly systolic in 
rhythm and character — but tlie systole on which it depends 
is that of the auricles, and not that of the ventricles ; it is an 
auricular systolic murmur. In timing this murmur it is 
obvious that we must employ the carotid and not the radial 
pulse ; for while the former ia always synchronous with the 
ventricular systole and apex beat, the latter is even in health 
always delayed to an appreciable extent — one sixth of a 
second ; while in disease, especially such as interferes with 
the arterial contractility, this delay is notably increased, and 
sometimes amounts to an entire cardiac pulsation. A re- 
ference to the radial pulse ia thus always embarrassing, and 
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may grently misleacl ; but a reference to the carotid pulse is 
a perfectly , safe guide, provided we ourselves have senses 
educated sufficiently to appreciate the teachings obtainable 
by compariug an audible with a tangible pbenonieuon. As, 
in a pretty considerable experience of clinical teaching, I 
have rarely seen any mistake made in doing this, the difB- 
culties in its way must be but slight ; such as they ore, they 
are readily surmounted by the repeated examination in this 
manner of hearts which are either naturally alow, or have had 
their action artificially retarded. 

Much that is written as to the rarity or even noD-existence 
of this peculiar murmur must surely be chargeable to inatten- 
tion to this simple, efficient, and necessary diagnostic pro- 
cedure. There are other inurnmrE besides this dependent upon 
mitral constriction, of which we sliall presently speak ; even 
tins murmur is not always audible when its cause is present, 
still it is by no means infretiuent, and a due attention to the 
means described for ascertaining its rhythm and position of 
audition ought to leave no doubt as to its real character, and 
just as little as to its frequent occurrence. The peculiar 
position — in the cardiac rhythm — of tbe presystolic murmur 
has given rise to an arbitrary regarding it as systolic or 
diastolic, according to the ^iews of the observer. A simple 
reference to the carotid pulse, wbile we listen to the cardiac 
sounds, is sufficient to correct this, and to prove as con- 
vincingly as anj-thiug sublunary can be proved, that this mur- 
mur is preceded by the long pause, and cannot therefore be 
diastolic, while it precedes the carotid pulse, and therefore 
both the apex beat and tbe short pause, and cannot therefore 
be systolic, but that it occurs just before the external signs of 
the ventricular systole. This murmur, therefore, commencing 
just at the end of the ventricular diastole, and preceding its 
systole, must occupy the time which every physiologist 
knows to be that of the contraction of the auricle, and must 
of necessity be auricular-systolic. The term post-diastolic, 
applied to this murmur by some authors, apparently with the 
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view of indicating its position in the cardiac rhythm, and yet 
avoiding a direct avowal of its auricular-systolic character, 
13 misleading and unnecessary. The ordinary conventional 
term, presystolic, conveys the same idea in quite as vague a 
manner, and has the advantage of long prescriptiou in its 
favour, besides being more distinctive, in the sense of 
conveying the idea that there is something peculiar in its 
character, not to be found in any strictly diastolic murmur. 
Other observers, among whom I may mention Dr Andrew 
Barclay of Loudon," Pr Learning of Mew York,-|- and Dr 
Frank Donaldson of Maryland University, U.S.A.,t have 
aligned, with more or less plausibility, that tliis presystolic 
murmur is not produced by the systole of the auricles at all, 
but by the early and soundless portion of the systole of the 
ventricles. To all such arguments it might at first s^ht 
seem practically sufficient to reply, that so long as what is 
called a presystolic murmur is duly recognised as an infallible 
sign of mitral stenosis, it is a matter of no importance whether 
we regard it as auricular-systolic or ventricular-systolic in 
rhythm. But, unfortunately, though an adept may easily 
enough recognise a presyahilic murmur without timing it, it is 
quite Impossible to teach others what we mean by the term 
presystolic murmur, without directing very special attention 
to its rhythm. Any want of clear and accurate ideas in this 
respect leads inevitably to the supposition that the discrimi- 
nation of a presystobc murmur, which is really one of the 
simplest problems of cardiac diagonsis, is one wliich is not 
only most difficult, but often almost impossible of solution ; 
nay, want of precision in this matter has led even a man of so 
much experience as Professor Flint to describe as presystolic, 
murmurs which must have been diastolic in rliythmj To 

• Tho Lanefl, March 1872. pp. 283, 358. and 3B4. 

t NeK Yiirlt Journal nf itedieine, June I8US. 

t Paper from Author. Bead before tbo Medtoil nnd Chirurgicnl Faculty oE 
Moijlwid, April mi. 

g A FraOieai Trmtite on tht Diagne»i», Fathohgfi, and Treatvietd of Diaauet 
^tht Heart, PhiltulelphJa, 1S70, ji. 207. 



DISEASES OF TlfE IIEAHT. 

avoid falling into such errors yourselves, you must be careful 
always to time tiie oiunnur as I have directed ; and though it 
would be out of place in practical lectures such as the present 
to enter iut+jany long phyaiologico-pathological disquisition, it 
may be well to remind you that the auricular-systolic charac- 
ter of the presystolic murmur is proved not only by its 
position in thft cardiac rhythm, but also by its exact coin- 
cidence with thfl pulsation of the auricle so often to be felt 
above the fourth rib in such cases,* This murmur is further 
a direct murmur, accompanying tlie onward current of the 
blood iu its natural course through the heart, forcibly pro- 
duced by muscular contraction. We shall presently see that 
there are other murmurs, occurring at the mitral valve, direct 
as to the natural current of the blood, but having all the 
softness characteristic of an indirect or regurgitant murmur, 
because they are actually diastolic in rhytlira and unaccom- 
panied by forcible nmscular contraction. This, however, is 
uot the character of the true auriculai--syatolie murmur ; it is 
short, because it sharply coincides with the contraction of the 
auricles ; it is also rough, because it is a direct murmur 
produced by forcible muscular contraction. It has been 
asserted by some that this loudness and roughness is entirely 
dependent on the amount of constrictioa or roughness of the 
upper surface of tlie valve. That neither this nor the direct- 
ness of _the murmur ate the sole causes of the roughness is 
rendered doubtful by the remarkable manner in which this 
murmur occasionally disappears, temporarily or pennanently, 
the condition of the valve remaining the same. Something 
in this may be due to the constitution of the blood, and 



* At p. 714 of the Lanat for May 26, 1S72, I have entered pretty fully 
into the various phyaiological Bud other reaaoua qiposed to the assumption of 
the ByBtolic rhythm of the presystolic murmur. To that pnper I moat refer those 
disposed to pursue the subject hoyond the practical eviduQce developed in the 
text. I iii«y also add, that the enilence of the cftrdiograph is distinctly in 
&Tourof the auiicular-aystoUu rhythm of thismunnnr. — Vide Dr Mahomed in 
Jtediatl Tima and OaxttU, AprU 1872 ; nnd Dr Oalabin, in Qttifa Sotpiial 
Htporls. 1875. 
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something also to the varying power 
but that these are not all-suEBcieiit is shoj 
rapid alterations in the degree of audibili 
alterations which, as well as the occi 
the production and conduction of othi 
are as yet wliolly inexplicable. 

Various combinations of vowels and 
employed to represent, phonetically, th( 
murmurs. The murmur I now speak 
which is most susceptible of beiii^ thus 
Errh or Voot; when vocalised, coiiveyinj 
almost identical with those produced withii 
the very accent with which these syml 
may be made to represent the changes 
difTerent munuurs, or in the same uiurmu] 
the last consonant in each symbol 
apex beat. 

Furthermore, sounds are only audible 
many cases these are to be felt as well as 
of carriages along a street produces ;t perce]- 
houses in it; and it we strike a tumble) 
produce a musical note, the vibrations eau 
readily felt on placing a finger on the od<;( 
the sound ceases at once when we stop th(=.-i 
more, the sounds produced by friction of thk 
along the edge of glasses partially filled w 
only to be felt as vibrations, but may be seei 
of the water within them. In like mann- 
which give rise to cardiac murmurs may fre(| 
the finger at their point of origin ; find as thej 
felt the louder and rougher the murmur is, v 
few murmurs, if any, so rough as the presyv 
freq^uently than any other gives rise to a dist 
vibration. This feeling of thrill is termed t 
caiaire, or purring tremor, it is rarely absent ii 
stenosis, being sometimes to be felt in the m 
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given rise to many unlucky conitvtemps not very credituble 
to practitioners of medicine. For instance — 

Case VII. — I well remember a case in wliidi a patient 
with a dieappearing presystolic murmur possessed i^uite a 
bundle of certiScatea from medical men, one-half of which 
testified that he laboured under organic disease of the heart, 
while the other half certified, ec^ually strongly, that he was 
altogether free from cardiac disease. He ultimately died, and 
the mitral valve was found to be deformed, the opening con- 
stricted, and the appendix of the left auricle filled with an 
oi^anised clot. Of course in every such case there are various 
subsidiary phenomena which tend to prove the persistence o£ 
the cardiac lesion, apart from the existence of a murmur ; but 
of these I shall presently have to speak more at large. Let 
this case be a warning to you to pay more attention to those 
Bubsidiary phenomena, when you undertake to confirm ur con- 
trovert the deliberate opinion of a competent medical man, 
and to avoid basing your opinion as to the existence of cardiac 
disease on the mere presence or absence of a murmur, as either 
phenomenon may occasionally mislead, though, as I have 
already said, such a murmur as that just described never does. 

The condition of the valve usually associated with the 
murmur described, is that which has been termed the dia- 
phrt^matic valve, in wliich the two segments of the mitral are 
united and atretchod like a diaphragm across the auriculo- 
ventricular opening. The valves themselves are thickened, 
especially at their edges ; sometimes they are almost carti- 
laginons in character, and their surface is usually smooth, 
though occasionally their edges have a few small and frequently 
calcareous vegetations attached. The central opening may 
vary from a small buttonhole, into which the point of the 
little finger can scarcely be inserted, up to an aperture not 
very much less than normal. Even where the murmur has 
been very loud, rough, and persistent, the constriction is not 
necessarily great, nor the valve rougher or denser than usual ; 
roughness of the murmur is quite independent of roughness of 
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the valve, or even of any remarkable hypertrojiliy of tlie 
auricle, as ia very well shown in the following case : — 

CvSE VUI. — Margaret Kos3 was an inmate of Wanl XIII. 
For a. whole year, laliouriug under geneTal dropay, depending 
ou kidney disease (large white), for which she was repeatedly 
tapped, Ac. What chiefly concerns ub now is, that she liad a 
persistent and well-marked rough presystolic mumiur, accom- 
panied by a thrill at the apex. On (Ussection her kidneys 
were found diseased as expected, her heart was somewhat 
enlarged, weigliing fifteen ounces, with milk spots on its anterior 
surface ; the left ventricle was in a state of concentric hyper- 
trophy, but besides this its walls were considerably thickened 
(this depending probably on the kidney disease); the segments 
of the mitral Valve were united and thickened throughout, but 
chiefly at their margins; their surfaces were perfectly smooth, 
and on the edges of the opening, which was so contracted as 
only to admit the point of the middle finger, there were one or 
two minute vegetations ; the cordie tendinea! were contracted 
and matted together ; the aortic valves were competent and 
natural ; the right side of the heart apparently natural. 

This was avery well marked case, in which the post-mortem 
phenomena fully confirmed the diagnosis during life, as, I may 
add, invariably occurs in similar cases. 

C.\SE IX. — William Craig had a presystolic murmnr so loud 
and rough that I have selected it as a measure of the extent to 
which auch murmurs could he propagated. In mapping out 
the propagation of his murmur, I found it to ejctend so much 
farther to the right than usual that the thought sti-uck me. Is 
it possible that we can have in this case not only a mitral but 
also a tricuspid stenosis ? But I dismissed the idea as in tho 
highest degree improbable, and referred the great propagation 
to the loudness and roughness of the mitral murmur. The 
result shows that in this T was mistaken, though unquestion- 
ably there were no other symptoms present but the excessive 
propagation of the murmur which could countenance the 
former idea. The patient was ausmio. and there were con- 
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aeijiiently no jugular tlirobbiiiga present, and the increased 
n;:«»^ver8e dulness of tlie heart could not of course be regarded 
as any definite sign of tricuspid atenosis. The patient died of 
latent pneumonia following, and apparently induced by 
scattered patches of pulraonarj- apoplexy (embolic pneumonia), 
a condition which had been recognised during life. On open- 
the thorax, tlie enormous size of the right auricle at once 
attracted attention. It measured inside eight inches and a 
half in circumference by two and three-quarters vertically, and 
contained a lai^e clot, half an ounce of which was decolorised ; 
its walls were somewhat tliickened, but irregularly ao, varying 
in thieknesa from one line to a quarter of an inch. The 
muBculi pectinati were singularly well developed. On looking 
down on the tricuspid valve from the auricular aspect, its 
segments were found matted together, and the opening so con- 
stricted as only to admit the point of the middle finger ; the 
endocardium in its neighbourhood was slightly thickened ; a 
few small vegetations were attached to the free margin of the 
valve. The right ventricle was slightly dilated ; its walls not 
hypertrophied ; the cordfe tendinese contracted; and no distinc- 
tive trace of the three segments of the valve were to be found. 
The left auricle was dilated so as to admit a ball two inches in 
diameter ; its walls were not hypertrophied; its endocardium 
was thickened. The mitrnl valve from the auricular aspect 
scarcely admitted the tip of the little finger; its upper surface 
was covered by many calcareous apiculos ; its free margins 
beset by a tew small vegetations. Tlie left ventricle was 
apparently normal both as to its walls and cavity. The aortic 
and pulmonary valves were competent and healthy. The 
whole heait weighed nine ounces and a half. The rest of the 
dissection is omitted as unimportant for my present purpose. 
The boy's illness, according to his own statement, dated only a 
few months back. There was no history of rheumatism in 
either of these individuals. 

Cases illustrative ot this peculiar murmur and its accom- 
panying lesion are of such common occurrence, both in the 
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wards and in tlie pathological theatre, that uo session passes in 
whieh you may not have i-epeated occasion toveriEy the state- 
ments made, it is unnecessary therefore to multiply them here. 

Of course, with a mitral valve deformed in tht3 manner, 
closure of its segments is necessarily impossible, and regurgi- 
tation to a greater or less extent must be present in every 
instance, yet a systolic bruit is frequently wanting, as in the 
two cases jnst related, while perhaps quite as frequently, as I 
shall presently point out, the systolic murmur is the only one 
distinctly audible, and in yet a third series of cases both mur- 
murs are audible separated by the apes heat. 

The pulae in tliis form of cardiac disease is weakened in 
proportion to the amount of stenosis present, and is more or 
less irregular," though not always markedly so, provided uo 
pyrexia coexist; and the accompanying diagram may be 



* Maroy in hU PhysialtigiB itUdiatU de la eirenlalion rfu aang, Pxrig, 1663, 
p. 520, haa eipieBsed hU opinion that a mitrB] coostiictiou, when aulHciontly 
markedito give rise tu'a diast'iltc murmar, Buppnisaes the iiregaliirity of the pulse. 
A glance at the pnlso trucinga bj wliich hu seeks l« confirm this view, at ouco 
aiplains upon what it is founded. Wbeu tlio atenotiii is not eEtremo, and tbe 
compensation is good, the murmnr is usuall]' loud and rough, and the poise 
tolerably full anil regular. Marry has evidently biketi his iliustratiana aadbaimd 
his opinioni on cases of this kind. But we see auch ouea only inciden tally. 
They only come to us ob paUenCs when aimpensation fails ; and one of tho 
earlioat vonaequencea of this is defective untrition of tlie cardiac muscle, and na 
ita lenult irregularity of the heart's action and of the pulse, more marked 
in this form of cardiac disease than iu any other, only occaaioiuilly 
emulated in atherosia of the coronary arteries, or cases of extreme 
veutriualnr dilation, and often amounting to a veritable delirium cordis. 
Physiology is at one with clinical erperieoco in this matter. Irrogalsrity 
of the pulae has been noted as specially pertaining to mitral stenosis from the 
earlieat times, us may be aeen by reference to the following authorities who 
have attended to this matter, which a great many have not : — Atlama, Dublin 
ffotpital JUpoiia, vol. iv. p, 494 ; EUtotson, Lumlt'jan[L<xturei on Various 
Diaeanei of ike Heart, London, 1830, p. 22; Bouillaud, TraiU Cliniqjie da 
Maladies da Camr, Paiis, ISSfl, tome ii. p. 217 ; Hope, Treatise on Itie Diaeaaes 
^tAdir<nrf,Sd edition, Loudon, 1839, p. 37S ; Stokes, i>uAM!so/lA<!^rari aiut 
Aorta, Dublin, 1854, p. 192 ; Fraidrcich, Krain3cheitcn da ffrrzenn, Erlongen, 
1M7, 2" aulL s. 249 ; Von Dusch, Lehrbuch der Hmkrankheitm, Leipzig, ISSfl, 
1.213; Oerhardt, Lehrharhder AittaiUatimundFirewiiva, 2'*aulL, Titbingeu, 
1871, a. 2S4 ; Balthazar Foster, Clinieal Medieiiu, London, Wi, pp. 103 and 
820, fcp ; BoBenstein, Zienisatits Cyclopedia, vol, vi,, London, 1878, p. ISO. 



murmur were heard gradually to increase in loudness to the 
upper edge of the sternuni, where it is joined by the first rib, 
but nowhere ou the right did they attain the same loudness 
and distinctness as on the left. A slight humming murmur 
was occasionally audible in the veins, For the last month 
the patient's urine became more scanty, urtemic vomiting and 
sickness were frequent, and slie gradually sank, and died on 
the 21at December, the immediate cause of death being a 
pleuro-pneumonia absolutely latent, and entirely without any 
subjective symptoms whatever. Her cardiac symptoms re- 
mained imcbanged. At the autopsy, on 23d December, the 
lower part of both the right and left lung were found to be 
hepatised, and were covered externally by a thin layer of 
perfectly recent lymph, presenting a honeycomb appearance. 
The left lung was slightly retracted, uncovering the heart 
to a greater degree than usual. The heart itself was 
purse-shaped and somewhat enlaiged, its substance healthy ; 
the aortic valves were competent, but its cusps were thickened 
and covered over their whole under surface by numerous 
vegetations; the mitral valve was thickened and con- 
tracted, scarcely admitting two fingers, and with some 
threads of recent lymph attached to its edge ; the upper 
surface of the aortic segment of this valve was thickly 
studded with rough stumpy vegetations of varying size. The 
liver was healthy. The spleen weighed fifteen ounces, and 
on its posterior border had seven hiemorrhagic infarctions of 
a triangidar shape, and varying from the size of a pea to that 
of a small bean (the results of embolism), otherwise it was 
healthy. The kidneys were slightly enlarged ; the right 
weighed five, and the left six ounces. The cortical substance 
was lessened; theca|}3ulenatural, and when peeled ofi'exposed a 
smooth organ. The intestines were congested, and tlie rectum 
and lower part of sigmoid flexure of the colon were thickened. 
The next case is perhaps equally instructive, but wants tlie 
crucial decision of a post-mortem examination. I shall con- 
fine myself solely to the cardiac phenomena: — 



Case XI. — J. H., aged 18, was sent up to Ward XIII., coii- 
valeBcent from typhus from the fever house, on 6lh June 
1871. She states that two years ago she had a severe attack 
of rheumatism which afl'ected all her joints, but not her chest, 
and lasted for four mouths. After her recovery she began to 
BU^'er from pains in her cardiac region, palpitation of her 
heart, and shortness of breath on going up staira. Three 
months before her attack of typhus fever, from which she has 
juat recovered, she first observed [some degree of swelling of 
her feet. Since her fever the pains in her chest have been 
more severe, but she lias no dyspua-a while lying still in bed. 
Her pulse is 84, rather aniall, steady and regular ; there is a 
perceptible thrill over the apex of the heart. The longitu- 
dinal dulness of the heart is normal ; its transverse dulness in 
the line of the fourth rib extends from the right edge of the 
sternum towards the left for a distance of three and a half 
inches. The apex beat is between the fifth and si^tth ribs, 
three inches and a half from the left edge of the sternum. 
On auscultation over the apex beat a somewhat prolonged 
murmur is audible, the first portion of wliich is rough, and 
precedes the apex beat, while the latter and softer ^portion 
follows it. Between the second and third ribs on the right 
side there is a systolic murmur prolonged upwards, and 
followed by a normal though somewhat feeble second sound. 
Between the second and third ribs on the left side, close to 
the sternum, there is a systolic murmur, followed by a 
markedly accentuated second sound, which is, immediately 
succeeded by a soft, blowing, diastolic mui^mur. ■ This 
diastolic murmur ceases to be audible at a distance of two 
inches and one-third from the left edge of the sternum along 
the second interspace. Descending from the third rib at one 
inch from the sternum, this diastolic murmur continues 
audible till about the middle of the fourth rib, after which it 
ceases to be heard, the presystolic and systolic murmurs 
being atone audible beneath this point. Over the sternum 
this diastolic murmur is only to he heard between the second 
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interspace and the fouitli nb. The systolic murnmr is slightly 
propagatei.[ into the carotid arteries, as is also the aortic second 
Bound which remains pure. During the progress of the case 
the ventricular-systolic mnrniur over the apex was frequently 
found absent, and the diastolic murmur at the base became 
more limited iu its area. The patient was discharged im- 
proved on I2tli August.* 

The murmurs in these two interesting cases differ consider- 
ably in Bomo respects, and yet both belong to the same 
category — examples of which, though not very common, are 
yet by no means rare. And I shall Brat remark that the 
systolic basic murmur on the right or aortic side of the 
sternum, in the second case, very probably depended on a 
similar roughened condition of the under side of the aortic 
semilunar valves, which was observed in Macmurray; that 
the murmur was not distinctly beanl in her case (the first 
sound in that position was only muffled) is no proof to the 
coutraty, as these anomalies constantly happen, but, on the 
other hand, it is just possible that it may have been propa- 
gated from the left side, in which case it belongs to quite a 
diileront category ; at the same time, had tliis been its only 
source, it would scarcely have been propagated so distinctly 
into both carotids, at least we should not expect it to have 
been so. The first point having a direct bearing on the 
subject in hand — the diagnosis of mitral stenosis — is the 
occurrence in both of tlicse cases of a diastolic murmur, 
loudest at the right edge of the stemum at the base of the 
heart. In H.'a ease there never was any doubt as to the dias- 
tolic character of the soft blowing murmur ; in Macmurray's 
case, her ordinarj' pulse of 104 was reduced by digitalis and the 
recumbent posture to 80 before I could positively satisfy 
myself that her musical murmur was truly diastolic. 

• J. H. grailunlly devrloped aortic incompetence, with nil its usual reavilta, 
Shu mojrieil in 1379, bnd her firat vliiid oarlj in ISSO, and died utidor ni; cure 
from Mjitolc duB to ndvanoed wjrtic discusc in Mnrch 1380.. I was unnblala 
procure nn cxnminntton of her body. 
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Tho region of the pulmonary artery in the ueighbourhood of 
which these munnura are frequently heard,* haa been not 
inaptly termed the region of roninnce, because of the murmurs 
audible there, which have given rise to much speculation, and 
which nevertheless are all easily explicable. Laennec, it is 
well known, taught that the second sound was due to the con- 
traction of the auricles ; and Hope, though well aware of the 
production of the second sound by the oloaure of the semilunar 
valves, yet taught that " wlien the mitral valve is contracted, 
a murmur accompanies, and sometimes entirely supersedea, the 
second sound," the inlluence of Laennec's teaching helping no 
doubt to mar the excellence of his own observation. For the 
diastolic murmur of mitral stenosis never obscures the second 
sound, though it often, as in the cases just described, imme- 
diately follows it; sometimes, as in them, separated by an 
appreciable interval from the true presystolic murmur (fig. 3), 
at others including it and running right through the periods of 
diastole and rest up to the apex beat (fig. 2). In both classes 
the first portion of the murmur is distinctly soft and diastolic 
in character, while the latter portion has a rough and systolic 
character, the direction of the current of blood being the same 
during both, clearly showing the influence of muscular propul- 
sion in roughening the murmur, In Macmurray's case there 
ia positive proof that the condition of the pulmonary valves 
had nothing to do with the production of the diastohc murmur ; 
the absence of any symptoms of disease of the right heart, in 
the other case, coupled with the great rarity of disease of the 
pulmonary artery, and the comparative frequency of similar 
diastolic murmurs in other cases of mitral stenosis, make it 

* Tlie pOHitioD of maximum intensity a! this mitml dinstalio murmur Tuiioi 
in Bach esse ; it U bowever usaally alioDl the atemni end at tho foni'tli rib on the 
left tide, tlioiigb uut infrequently it ia lieard in the mitral arDB, uid frequently, 
M stated iu the text, iutliepultnanarjareii. The aoft slightly Tniu^fdiiutoUc 
munnnr audible in such cases over the mitral area, or more faintly in the 
pnlmonarjr area, ia undoubtedly mitral in its character, and may disappear aa 
the diacBse progresses, ■ soft blovniig diastolic murmur when hoard at or below 
the level of the aortic valve, is just as certainly duo to oommeucing regurgita- 
tion through this valve, and gradually increases as the disease progrossos. 
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most probable that this diastolic murmur in all of them depends 
upou the same cause. The appreciable interval which existed 
between the diastolic and presystolic murmurs, iu both cases, 
makes it imposaible that prolonged auricular contraction, 
encroachiog on the periods of rest and ventricular diastole, 
could have been the cause of these diastolic murmurs. In 
the face of a continuously contracting auricle, no theory of the 
production o£ these murmurs could account for a soundless 
interval interposed between a soft and a rough murmur, though 
it might explain the gradual roughening of the murmur to- 
wards its close. On the contrary, if we suppose two different 
causes acting in the same direction to be at work in the pro- 
duction of these murmurs, we have an eEBcient explanation of 
the difference in their character. And if we further suppose 
the first of these causes to diminish to zero before the com- 
mencement of the second, in the normal condition of the heart, 
■we have also an efficient explanation of the pause which is 
occasionally interposed between thesoft and the rough murmur, 
and we can also perceive a very plausible reason for the 
occasional absence of this pause. For it must be evident, that 
the more nearly the mechanism of the heart approaches the 
normal, so much the more closely will the phj'siological 
phenomena approximate those in health. The presence or 
absence of an appreciable pause in abnormal conditions will 
therefore be a measure of the amount of abnormality 
existing — a measure of the obstacle to t!ie onward flow of 
the blood, of the degree of contraction present ; just as the 
presence or absence of a diastolic murmur in such cases may 
be accepted as a probable indication of a very considerable 
pulmonic blood pressure, as a most important element in its 
production, as no murmur can arise unless the blood passes 
through the constricted portion " avec un force suffisante." • 

If we take an india-rubber bag-syringe, and, after emptying 
it of air, insert its nozzle into water, it will he found to fill 
with a rapidity proportioned to the size of the opening in its 
• FiiU aTitfa, p. 13. 
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nozzle, into wliicli, if any particle of dirt get, the bag either 
fills more elowly, or, if the opening be quite stopped, it ceases 
to fill at all. So it is with the heart; in the nonnal condition 
of the auricnlo- ventricular valves the diastole is completed at 
once— the blood not so much flowing freely into the ventricles, 
as closely following in a liquid mass the recession of their 
walls, for of course there is in the heart no vacuous cavity or 
air-filled apace into which the blood can be, strictly speaking. 
said to flow. During the period of soundless diastole the 
blood continues to pass into the heart, till the rhythmic wave 
of systole seizes upon the auricles, which then contract upon 
their contents, forcing them into the already full ventricles. 
When from any cause the auriculo-ventricular opening is 
narrowed, it is certain that the ventricles must fill more slowly, 
and this must increase according to the amount of mitral 
stenosis present, until at last the stimulus of contraction is 
felt by the auricle before the ventricular diastole is perfectly 
concluded. Under these circumstances, of course, the pul- 
monary congestion must be very considerable, and the necessary 
result of that is a rise of blood pressure in the pulmonary 
artery, and preuiature closure of the pulmonary valves, with 
a consequent want of synchronism in th(^ closure of the aortic 
and pulmonary semiluuai' valves, and reduplication of the 
second sound • — a phenomenon of such frequent occurrence in 
the history of mitral stenosis as to he of considerable import- 
ance in the diagnosis of obscure cases, being in many of these 
a tolerably permanent and by no means a casual or infrequent 
occurrence. The flow of blood through the contracted valve 
in such cases of prolonged diastole may be altogether soundless, 
or it may he accompanied by a munnur which is probably 
always faintly musical in character, and presents none of the 
roughness of the auricular-systolic murmur, in which it not 
infrequently terminates, and this notwithstanding that both 
are equally direct murmurs so far as the current of the blood is 
concerned. It seems probable that the markedly musical 
• }'iile Lecture I., p. 33. 



132 



CLINICAL LKCTUEES ON 



character of the murmur in Macmiirray's case was produced 
by the vibrations of the rough, stumpy vegetations covering 
the upper surfnci; of the aortic segment of the mitral valve ; it 
seems possible, however, that in many cases a distinctly 
humming, though perhaps less distinctly musical, character 
may be given to the murmur merely by the peculiar state of 
tension of the valve itself. 

You will observe that, as in the normal cooditiou of the heart, 
there is a soundless interval between the ventricular diastole 
and the auricular systole, so the more closely the diseased 
heart approaches to the normal one, tlie more likely we are to 
have a similar soundless interval between the din.ttolic and 
auricular systolic murmur. The absence of any such interval 
is, according to the view now taken, a proof of the great 
amount of stenosis present ; and you will observe that Mac- 
murray's heart bears out this view, inaaniuch as the pause was 
distinctly marked in her, while the opening in the mitral valve 
actually admitted two fingres, which indicates a by no means 
great amount of contraction. You will also observe, that this 
explanation of the production of a prolonged murmur, occupy- 
ing the whole of the ventricular diastole, is not only consistent 
with what we know of the physiological action of the heart, 
but also with the character of the sounds heard. It also does 
away with aU the difficulties in the way of explaining how 
or when an auricle is to be filled, if we imagine that a murmur, 
occupying as it frequently does the whole of the diastole, is 
produced by continuous auricular contraction," the pulmonary 
congestion very eificiently accounting for the reduplicated 
second sound in the maimer explained. 

Murmurs such as these may be graphically represented by 
the second and third illustrations in diagram 1, the first exliibit- 

• Macmurray's case has already been iymimonted on in relnticm to the diag- 
nosis of Buhaternal aneuriBm, at p. 706 of the Ed. Med. Journal for Feb. 187]. 
The oceaBiannl absence of the presyEtolic portion of the mannnrinber case gives 
it a very strilciDg resemblance to that of Harriet H. (case 67), in Dr Hilton 
Fnggo'sinterestingpaperon the "Monnura attendant on Uttml Contnulioo," 
nt p. 32fl of GTiy's Hotpital HeporU, vol. xvi. 1671. 
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ing them wlien they are continuous, the Becond when, as in 
the two related, they are not, part of the shading to the right 
of the centre being omitted to represent the pause. Phoneti- 
cally they may be vocalised by rrrrrb, or, when softer and 
more musical, by roo-oo-oo-oo-b, and when we have reduplication 
of the second by roo-oo-oo-oob-ta-ta. 

The systolic murmur audible in the pulmonary region is not 
specially distinctive of mitral stenosis. I shall describe its 
mechanism on another occasion.* It is very well known that 
a constricted mitral valve is not always diaphragmatic in 
character, but is occasionally funnel-shaped, the opening being 
at the apex of the cone which dips into the ventricle. I have 
no dissections of such cases to relate, but have occasionally 
had cases which presented characteristics which I conceived 
to be due to this form of valve — these are prolongations of 
the murmur, followed by a loud and accentuated first sound. 
It is such cases which are so apt to be mistaken at first hearing 
for a systolic murmur with an accentuated second sound ; a 
reference to the carotid pulse at once corrects this misconcep- 
tion. The murmur in this case is aptly vocalised by the 
sounds roo-oo'oo-l'&p, and the perfect closure of the valve has 
seemed to me readily explicable by the ease with which the 
sides of a long and somewhat loose valve, with a small open- 
ing, may be collapsed one upon the other.-f- 

Such, then, are the murmurs specially distinctive of mitral 
stenosis ; I shall subsequently t^ke up the physical signs diag- 
nostic of this affection when no murmur, or when only a systolic 
one, 18 present, The mere addition of an apex systolic murmur 
to those described as distinctive of mitral stenosis in no way 
aStects the diagnosis, and its consideration is therefore omitted. 

' Tirf* Lectnre VI. 

t Ona oC tliB bosl marlced of these cases, with a. very persUtent prolonged 
TDunuur and sharply accentunted Grat soand, whom I had aadcr ohwrvHtioit 
for mnny ycora, at laat deTelopcd an ordmnry Bhort, rough, prasystolic murmur, 
which utir« then has fi«iiaenlly vsried in character. He BtUl liv<», bat the 
change in hie murmur cleMlf throws & doubt oD this meoos of detecting ■ 
fannd-ihaped valve, for which there ii, I heleive, no reliable pathognamonic 
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LECTURE V. 

ON THE MUKMUBa AND OTHEB PHYSICAL BIGNS DISTINCTITE 

OF MITRAL STENOSIS — CONTINDED, INCLUDING TH08B OF IN- 
CURABLE MITRAL REGURGITATION. 

Gentlemen, — You have learned, I hope, from the previous 
lecture, that the essence of the cardiftc uffeutioii in mitral 
stenosis is obstruction to the onward current of blood at the 
mitral valve, We deduce this from the fact that the ouly 
murmurs distinctive of this form of valvular lesion are those 
which, from the position at which they are best heard, are 
known to originate at the mitral valve, and which, from the 
time during which they are heard, are recognised as occurring 
during the ventricular diastole, but especially during that part 
of it occupied hy the auricular systole. Now, these murmurs, 
an I have already described tliem, ai-e quite distinctive of mitral 
stenosis, and when once the ezistenoe of one or other of them 
has been recogiused, disease and deformity of that valve may 
he predicted, with a perfect certainty that it will be found 
after death. Unfortunately these murmurs are not always 
present, and sometimes, though occasionally audible, they are 
not always to be heard at the period of examination, that very 
time when it is of the greatest importance that a cardiac lesion 
should be recognisable. In most cases the diastolic portion 
of the murmur is entirely wanting, and in many even the 
auricular-systolic portion seems, if we can trust a hospital 
history of two or three years at least, never to have been , 
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audibly present at all ; but, besides this, each portion of the 
murmur may vanish temporarily for a longer or shorter 
period, and this Bometintes in a most remarkable and imoc- 
countable maimer.* Further, as a necessary result of the 
condition of the valve in the moat usual form of mitral 
stenosis (the diaphragmatic valve), we have regurgitation of 
the blood backwards into the auricle, occasionally revealed 
by a systohc murmur in the auricular area.-f- In perhaps tha 
lai^er proportion of those cases where the presytolic murmur 
is present, this regurgitation is unattended by any murmur in 
the mitral area ; in a smaller proportion we have both the 
auricular-systolic and the ventricular-systolic murmurs con- 
stantly present in this area ; in a mucli smaller proportion we 
have these murmurs presenting themselves in an irregular 
fashion, both murmurs being present for one or two beats, the 
auricular-systolic or the ventricular-systohc, chiefly the latter, 
recurring alone for an irregular number of intervening beats ; 
while in a considerable number of cases, even when very 
great stenosis exists, we have the ventricular-systolic 
murmur alone and constantly persisting. Moreover, when 
the patient is enfeebled, temporarily or permanently, a 
ventricular-systolic murmur is often found to replace the 
pre-existing auricular-systolic murmur, which may again 
recur should the patient's strength improve, 

Such, then, are the variously complicated forms of murmur 
which may be heard in cases of mitral stenosis. It would be 
easy to narrate to you cases illustrative of each variety, hut it 
is quite unnecessary, and would only oppress your memories 
with unnecessary details. So far as murmurs ore concerned, 
those only are distinctive of mitral stenosis which have been 

* Id Thi FnKtitionBr for Deo. 1873, p. 101, DrGowera has directed attBUtioii 
to the influenco of posture in altering thu character of these murmurB, 
and has pointed out that in some the presjstolii? luarmuris shscnt in the erect 
posture, and only audible in the recumbent posture. This only holds good in 
a minority of such cases ; Ja the greater numhtr tlm prcsyatoUc murmur is mMt 
distinct sod often only to be heard in the erect posture, and aftar elercue. 

+ ricfc Lecture VI. 



136 



CLINICAL LECTHRBS ON 



already described, the essential part of them being the 
presystolic murmur; whenever that ia recognised as persis- 
tent, or can even be picked out as occasionally recurring amid 
a complication of other murmurs, the case is clear and wants 
no further proof. When, however, no presystolic murmur, or 
no murmur at all, can be detected, we are forced to unravel 
the case by a careful invest^ation of the various subsidiary 
phenomena evolved during the cardiac action, as well as of 
the relative condition of the dia'erent cardiac cavities, and the 
mode of propagation of any murmur which may be present. 
In this way we shall very frequently be enabled to detect the 
stenotic condition of the mitral valve even when no murmur 
at all is present, or when the only murmui' audible is one of 
regui^itation. And this branch of the inquiry ia of all the 
greater importance that it is on the data obtained from it that 
our prognosis must in every case be founded ; the mere 
diagnosis of mitral stenosis, so readily made in some cases, 
aflbrdiug but one, and that in many respects the least im- 
portant, element in such an inquiry. 

Among the most remarkable of these subsidiary pheno- 
mena we must reckon irregularity of rhymth. which, always 
present,* I believe, in a greater or less degree, becomes so 
marked in some cases as to constitute a diagnostic phenome- 
non of considerable importance. This great irregularity 
undoubtedly depends upon defective nutrition of the cardiac 
muscle and ganglia ; it is not due to dilatation of the left 
ventricle, which in pure mitral constriction is comparatively 
rare and never excessive ; it is often just as little marked in 
cases of great dilatation of the right ventricle, as when we 
have the left ventricle, hypertrophied from secondary causes, 
acting fairly well to the last, and the right ventricle compara- 
tively unaffected. On the other hand, general debility seems 
to have considerable effect in developing it, and it is always 

* I apeak here onl; of those wbo come to us for advice, not of thoee in 
whom the leuou U dyuamiually u)mperisat»d, nor of those in whom compenaa- 
tiou hu been roBtored b; treatment, vide note p. I2S. 
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lessened by means directed towards improving the general 
health and especially the cardiac power. But it is chiefly the 
coexistence of pyrexia which produces its most striking 
development, and that quite independent of the amount of 
stenosis present; and it occurs in other forms of cardiac 
disease under similar circumstances, though never in so 
marked a degree ; its true cause, therefore, would seem to be 
some lesion of innervation resulting from impaired nutrition of 
the cardiac ganglia.* Of course, in mitral stenosis the nutrition 
of the heart is necessarily always below par, this organ is 
therefore in this disease specially obnoxious to lesions of 
innervation afifecting motility, whether of reflex or pyrexial 
origin. The following diagram (fig. 15) graphically represents 
this extreme irregularity in a sufficiently marked manner. 

Fig. 16. 
W'^i^onald WardV.iSmarch //. 
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Case XII. — The patient William Donald, aged 37, admitted 
into Ward V. on 10th March 1871, was a labourer recently 
working in a gaswork where he was much exposed to sudden 
alternations of heat and cold. He had always enjoyed good 
health till four weeks ago, when he caught a severe cold ; 

♦ The reserve energy of the heart {vide p. 84), upon which it* rociipom- 
tiye power when exposed to injury or disease depends, seems to result from 
the b£i that the ganglia work well within themselves, and aro abln to oxtmiiim 
their function for hours (Panum) or many minutes (Von H4tziAi\} a/tur th^ry 
are completely deprived of arterial blood. Long continuanr^ of \m]HtrfM'X 
nutrition has, however, a most important influence in motlifyiti^ th« u^'XUnt of 
the ganglia (Von Bezold, loe. eit. s. 279), and as irregular acti/ni mtitim U) 
depend upon an interference of the opposed actiona of thi!$ inhibiting and 
accelerating nerves (Bowditch, Ludwig$ arbeilen 1873 ; Von huTnthlf hviwnni- 
tion dta ffenens, 1863, 8. 297, kc), there can be little doubt tliat i)ui rno<lify- 
ing influence of malnutrition has a most important effect in prfi<Judng tba 
obstinate irregularity in the later stages of mitral tUmmlM, fjf atlMrrosis of tba 
coionariea, and even of the gitstly dilated heart 
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since tben lie had been fevensb and ill, with graduallj- 
increaaing debility, some cough, and bloody expectoration. 
On admission he looked somewhat exhausted, his breathing 
was hurried, hia pulse 120 and extremely irregular. On percua- 
sion the cardiac dulness was found to be normal, the apex heat 
being in the usual position. On auscultation over the mitral 
area, the first sound was found to be of slightly thumping 
character, impure, but unaccompanied by any bruit ; no thrill 
was perceptible over the apex beat. Between the second and 
third riba on the left aide close to the atemum, the second 
sound of the pulmonary artery was heard greatly accentuated. 
Between the second and third ribs on the right side close to 
the sternum, the aortic second sound was found to be 
weakened. At the baae generally, but most distinctly about 
mid sternum on a level with the fourth rib, marked redupli- 
cation of the second sound was to be heard. On percus- 
sing over the left lung anteriorly, the upper portion was 
found to be natural, and the lower lobe somewhat dull ; 
posteriorly there was a small dull patch about the centre of 
the scapular space, from the lower border of the scapular 
space the lung was dull On the right aide posteriorly there 
was dulness at the lower border of the scapular space, other- 
wise percussion over the right lung was normal ; over the dull 
portions respiration was more or less obscured ; over the other 
parts vesicular, mingled with occasional coarse crepitating 
rattles. The expectoration was catarrhal, largely mixed with 
pure blood. 

The diagnosis in this case was bronchial catarrh, occurring 
in a person afiected with mitral stenosis, and culminating in 
pulmonary apoplexy (embolic pneumonia). 

The history of an ordinary febrile attack, accompanied by 
cough, catarrhal expectoration, and occasional coarse crepi- 
tation over the chest, persisting four weeks after seizure, 
sufficiently confirmed the first part of this diagnosis. The 
copious expectoration of blood, coupled with the existence of 
dull patches, over which the respiration was obscured, alBO 
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conBnued the latter part of it,* While I based the coexist- 
ence of mitral stenosis upon — 1st, the slightly thumping 
character of the impure tirat sound ; 2d, the extreme irregu- 
larity of the pulse, which is so marked in no otlier form of 
cardiac disease that I am acquainted with ; 3(f, the reduplica- 
tion of the second sound, which, tliough it is found under 
other circumstauces, is never so persistent as in mitral 
stenosis ; and 4th, the weakened character of the aortic, and 
the strongly accentuated character of the pulmonary second 
sound. The first of these phenomena duly recognised by a 
practised ear is, I believe, quite pathognomonic of mitral 
stenosis, being simply tlie last portion of the murmur still 
extant, the " h " of the murmur as vocalised, nrrb — all the K's 
being expunged. It is almost invariably associated with more 
or less irregularity of the pulse, though that is by no means 
always so extreme as it was in the present case. The persist- 
ence of the third phenomenon described aided greatly, when 
coupled with the two former, in confirming the diagnosis, and 
this was further strengthened by the subsidiary, and, from a 
diagnostic point of view, comiiaratively uuimportant pheno- 
mena of pulmonary accentuation and hicmoptysis. 

After admission, the patient gradually fell into a state of 
low muttering delirium, from which he was roused by the 
moderate exhibition of stimulants and the free use of digitalis. 
For a couple of days subsequently he seemed to rally, and 
faint hopes of ultimate recovery were beginning to be enter- 
tained, when symptoms of subacute peritonitis set in, and in 
two days afterwards he died, on the 20th March, ten days 
after admission, the cardiac symptoms remaining unaltered to 
the close. At the dissection, the small intestines were found 
matted together by recent lymph, they were congested and 
friable, and the omentum was adherent to their surface, three 

* Tbe occlusion uf the hronchi pBgaing UiTOUKb tbc hsmorrhogic moasL-s, 
preTentiiig the development of bronchial breathing in mcb cases, thus in so 
£»r confinniDg Skoda's theory of the mode of origin of this phenomenon, that 
of Tceonatice, in oiiposition to the theorj of improved condactioa oii acconut 
of Mlidificstion. 
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inunDors continued as juat described, till he was discharged 
relieved, and declaiing himself fit for work. 

These cases exhibit in a marked manner the extreme 
importance of great irregularity of the pulse and cardiac action 
as a symptom of mitral stenosis, especially wlien associated 
with hiemoptyais. Though extremely suspicious under all 
circumstances, these symptoms may, I believe, be regarded as 
qnite pathognomonic when accumpanied by a tolerably persist- 
ent reduplication of the second sound, especially if associated 
with presystolic tlirill, notwitlistanding the absence of all 
murmur. The presence of pulmonary accentuation is a 
phenomenon of comparatively alight importance in specialis- 
ing the diagnosis, as it is usually absent and rarely well marked 
when reduplication is present, and is really due solely to 
pulmonic congestion, which may be the result of many various 
lesions. 

Apart, however, from any presystolic munnur, or from any 
extreme irregularity of the pulse, mitral stenosis is frequently 
attended solely by a systolic mitral murmur, and it is not only 
a matter of interest, but sometimes of great importance, to 
determine the exact nature of the lesion on which this murmur 
depends. The two following cases, besides the great individual 
interest which they possess, are of consequence as showing 
some of the data upon which this diagnosis may be founded. 

Case XIV. — Agnes Gunn, aged 18,.idmitted into Ward XIII. 
on 27th October 1870, complaining of dyspna^a, cough, and 
spit. There is no history of rheiimatism, but she had suffered 
from chorea about two years ago. About twelve months ago 
she was admitted with symptoms similar to the present into 
"Ward XI, under Dr Laycock, and in the record of her case it 
is stated that there was then a mitral miu:mur succeeding and 
partially replacing the tirst sound, and that the tricuspid dul- 
neas was increased. At the date of admission under my care, 
her face was observed to be full, puffy, and rather livid, her 
expression dull and heavy, yet not free from anxiety. There 
was some swelling of the feet and legs, great dyspu(ea, con- 
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We hard couyh, ami copious watery expectoration. On 
passing the hand over the lower part of the sternum, the right 
side of the heiirt was found to heat with a slow heaving pulsa- 
tion, the left apex being only faintly felt in its normal position 
between the fifth and sixth ribs, the impulse between the third 
and fomth interspaces on the left side being greater than 
normal. On percussion, the cardiac dulness was found to 
extend at one inch from the sternum from the upper border 
of the third rib down to the liver dulness ; and on a level with 
the fourth rib, from one inch to the right of the sternum 
transversely across for a distance of six inches. On ausculta- 
tion in tlie mitral area, the apex beat was found to be accom- 
panied by a slight thump, followed by a bruit which replaced 
the first sound ; the second sound was distinctly audible at 
the apex ; this eystulic murmur was lost as we passed to the 
left, and, about the middle of the infra-axillary space, was 
Fig. la. 
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replaced by an impure first sound, which continued audible 
on auscultating round to tlie base of the scapula. Over the 
tricuspid area a loud blowing murmiir completely replaced 
the first sound. At the base, between the second and third 
riba on the right side, an impure first sound was heard followed 
by a feeble second ; between the second aud third ribs on the 
left aide, the first sound was also impure, aud followed by a 
distinctly accentuated second sound. There was no venous 
pulsation in the neck, but the veins were somewhat small, 
empty, and obscured by the geneml turgidity. The pulse 
was 76, Biuall, weak, and somewhat irregular ; its character 
is graphically represented in the annexed diagram (fig. 16), 
She continued under treatment, mainly with digitalis and 
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squill, till the 29th December, when she was dischEtrged, 
relieved from her more urgent symptoms. 

In this case the main elements relied on in proof of the 
existence of mitral stenosis were — Isi, The slight thump pre- 
ceding the systolic bruit, and constituting, as it were, an 
imperfect and abortive attempt at a first sound, a pheno- 
menon which is frequently observed in such cases of mitral 
stenosis as have no presystolic murmur attending them, and 
which very possibly is in moat cases merely the tail of the 
rongh auricular-systolic murmur, which it phonetically exactly 
represents, but it is too sharj) and short for my ear, at leti 
accurately to time ; in other cases it undoubtedly is due to the 
imperfect closure of the mitral valve, as can be accurately 
enough ascertained by timing it by the carotid pulse, the thump 
in such cases being more prolonged and the systolic munniir 
not infrequently absent. 2d, The fact that the soft systolic 
murmur was not distinctly propagated past the middle of the 
infra-axillary space. This is a very common but not an invari- 
able occurrence in mitral stenosis; not that the systoUc murmur 
is altogether lost, but that the remnant of the first sound is so 
much more distinctly propagated, that it speedily becomes 
merely an impure first sound, in which the systolic blow is 
in such cases more or less distinctly to be recognised. In the 
purely regurgitant murmur this is never the case; occasionally 
the murmur may become fainter as we pass to the angle of the 
scapula, but it never assumes any of the elements of a first 
sound. These two phenomena when present are perfectly 
distinctive, and are never observed save when mitral obstruc- 
tion exists. As corroborative phenomena, we had dilatation 
of the left auricle, as shown by the unusual pulsation above the 
fourth rib, which was both seen and felt to precede the ven- 
tricular pulsation, and the early occurrence and rapid develop- 
ment of dilatation of the right side of the heart, proving the 
obstacle to the onward flow of the blood, an obstacle still 
further evinced by the diminished arterial pulse (vide upstroke 
in Eg. 16), the weakened sound of the closure of the aortic valves. 
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and the persistence of the pulmonic accentuation, notwith- 
standing considerable tricuspid regurgitation, as evinced by 
the loud systolic tricuspid murmur. This proof derived 
from the state of the right side is even more strong in cases in 
which there never has been any coexistent bronchitis, as is 
occasionally observed.* And even in this case, though 
there was evidently great pulmonary congestion and copious 
expectoration of watery fluid, yet the absence of rhonchi 
and the presence of crepitation showed that this condition was 
much more allied to the general turgescent oedema of the body 
than to true bronchitis ; that it was, in fact, more an oedema of 
the lung than a true catarrhal condition, and therefore all the 
more valuable a proof of obstructed circulation. 

On 27th March 1871, Agnes Gunn was readmitted for an 
exacerbation of all her symptoms, induced about a month 
previously by going on a cold day from the wash-tub to an 
outside well while scantily clothed. Her cough, shortness of 
breath, watery expectoration, and cardiac distress were much 
increased; the jugular veins, though still small, were now 
seen to pulsate distinctly s)mchronously with the heart, and 
her face, neck, and limbs, but especially her lower ones, were 
very oedematous. The condition of her cardiac organ was 
much as formerly, with this exception, that now the apex 
beat was very distinctly to be felt, and the result of this was 
that the impulse at the lower part of the sternum was appar* 
ently lessened. This was explained to be probably due to 
increased hypertrophy and dilatation of the right ventricle, 
which had pushed the left wholly backwards, the right apex 
being now the only one to be felt. It is obvious that this was 
the only explanation admissible in the face of an increasing 
cardiac affection, now fast becoming serious, and so largely 
implicating the right heart from the first ; it was impossible to 

* Especially in Ellen Harkins, admitted into Ward XIII. on 20th April, and 
discharged improved on 17th June 1871. In her we had aU the percussion 
signs of tricuspid dilatation with distinct jugular pulsation, but no tricuspid 
bruit, and an entire absence of any history of bronchitis. 

K 
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conclude tliat a left ventricle, defectively nourished and 
unable to bold its own from the first, could have recovered 
itself aufBciently to re-asseit its position apart from any well- 
marked evidence of improvement in the onward circulation, 
■which was entirely absent, while the view taken waa perfectly 
conaisteut with the ordinary progi-eaa of such cases, though 
the change effected is only rarely observed in such an extreme 
degree. Gunn remained in the ward till her death, on the 
morning of 12th July. During this period she had an attack 
of hemichorea, the sufferings induced by it being rapidly sub- 
dued by hydrate of chloral and full doses of arsenic ; but it 
peisieted for many weeks as a slight twitching of the thumb 
and forefinger of the right hand, finally disappearing, however, 
many weeks before death. This choreic attack rapidly broke 
down her cardiac power, and she never rallied, dying under 
symptoms of pulmonary apopk'xy, with gradually increasing 
cardiac asthenia. The autopsy was made on 13th July, thirty 
hours after death. Her body was moderately fat, her legs very 
cedematous, her face and lips livid. On opening the thorax, 
the pericardium was found to be distended by from 15 to 20 
ounces of very slightly turbid serum. The heart was consider- 
ably enlarged, weighing 16J oz.; the right ventricle concealed 
the left, and formed the apex of the heart; it was much dilated, 
and its walls hypertrophled, measuring half an inch in thick- 
ness ; the tricuspid valve was sliglitly dilated, admitting five 
fingers easily ; on its right cusp, near the free margin, there 
was a small vegetation about the size of a millet seed, soft and 
elastic ; the right auricle was greatly dilated, not hyper- 
trophied ; the aortic valves were competent ; the left ventricle 
slightly hypertrophied, not dilated ; the opening of the mitral 
valve waa so extremely contracted as only to admit the point 
of the little finger ; it was very much thickened, and its cusps 
glued together by their margins ; on the auricular surface of 
each cusp there was a row of small vegetations like millet 
seeds; the left auricle was slightly dilated, and its walls much 
hypertrophied, being about twice their natural thickness. The 



DISEASES OF THE HEART. 

left^Iung coutained two large and recent htEinorrhagic clota 
presenting on section a dnrk venous surface ; one of these wsa 
situate along the anterior margin of the superior lobe, extend- 
ing from the apex downwards for a distance of four inches, 
while it measured transversely one inch and a half; the other 
was situate in the inferior lobe, near its anterior margin, and 
was' about the size of a lai^e orange ; its circumference was 
pretty sharply defined. The right lung contained no recent 
extravasations, but in the inferior lobe, immediately beneath 
the middle of its external surface, there was a yellowish-grey 
patch of a wedge shape, with its base to the pleura, evidently 
the remains of an old embolic infarction ; over the surface of 
this lung, and especially at its anterior margins, there were 
some emphysematous patches. The liver weighed 4 lbs. 2 oz., 
waa much congested, and slightly cirrhotic, the lobules being 
very distinctly differentiated by the interlobular cellular tissue. 
The spleen weighed 5 oz,, was of firm texture, and contained 
two hiemorrhagic infarctions, each about the size of a walnut, 
tough in texture, and of a bright yellow colour. The kidneys 
were healthy, and weighed each 5^ oz. The dissection in this 
ease, therefore, completely confirnied the diagnosis during life, 
while the marked hypertrophy of the left auricle, in contra- 
distinction to the simply dilated condition of the right auricle, 
in spite of the great preponderance of regui^tation on the 
right aide, is not only a strong proof of the influence of 
obstruction in originating hypertrophy, but is alao a curious 
fact from a diagnostic point of view, when we consider the 
entire absence of any presystolic murmur in this case. 

The next case which I shall quote is also very instructive as 
to the signs of stenosis where only the murmur of regurgitation 
is present 

Case. XV. — Alex. Milne, a printer, aged 17, admitted 
into Ward V. on 28th November 1870, complaining of 
palpitation, cough, shortness of breath, and pain in the car- 
diac region. His history was, that similar cai-diac symptoms 
had troubled him from the i^e of six, and that to these 
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a cougli Lad been superadded about a year ago; since 
tbia time the pain in the cardiac region had been much worse ; 
the patient was pale and anfemic-looklng, he has never bad 
rheumatism, his family history was uniiuportant. On inspec- 
tion, greater pulsation than natural was visible over the cardiac 
region, especially at its lower part ; the apex beat was distinct 
between the fifth and sixth ribe, 2§ inches from the left edge 
of the sternum ; on percussing downwards one inch from the 
left edge of the sternum, cardiac dulness was found to 
commence at the upper edge of the third rib, and extended 
down to the liver dulness ; on a level with the fourth rib the 
transverse dulness did not commence till the left edge of the 
sternum, but extended to the left for a distance of fully three 
inches ; on auscultating over the mitral area, the first portion 
of a first sound was heard, followed by a loud systolic bruit, 
and closed by an imperfectly-heard second sound ; this 
systolic murmur was propagated to the right, and was heard 
distinctly over every part of the right ventricle, followed by 
a reduplicated second sound, but was not bo distinctly 
propagated to the left, becoming very faint after passing the 
centre of the infra-asillary space ; over the right ventricle a 
slight but distinct heaving was conveyed to the ear by the 
stethoscope ; between the second and third ribs, on the left 
side, distinct accentuation of the pulmonary portion of the 
second sound was audible, the second sound being here 
reduplicate, as it was also heard to be between the second and 
third ribs on the right side, where tlie aortic portion was 
heard tolerably natural. Over the jugular veins a hiemic 
murmur was audible, but no pulsation was visible. The 
pulmonary physical signs were normal, and the cough left 
him entirely after a abort residence in tlie Infirmary. His 
digestive system was normal, except that he bad little 
appetite for food. The urine was smoky, contained numerous 
blood-corpuscles, a few small granular casts, and one-sixth of 
albumen. 
The peculiar character of the first sound, the mode in which 
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tha ayatolic muriuiir was propagated, and the persistent 
reduplication of the second sound, gave me reason to state that 
in this case also we had to do with mitral constriction ; while 
the tricuspid bruit and evident dilatation, with hypertrophy of 
Uie right side, gave a seriousness to the prognosis, which was 
not lessened by the persistent haematuria and the anspniic 
condition of the patient. 

Under treatment his cough speedily ceaeed, hia cardiac 
sjTnptoms moderated, the pain ceasing, and even his kidney 
symptoms were modified, the tube-casta being no longer to be 
found, and the hiematuria lessened, wliile his general health 
was much improved. He was sent to the Convalescent 
Hospital on 23d February. Aft«r being some time at home, 
Milne became gradually worse, weaker, and more distressed 
by hia cardiac symptoms, and he waa in this state readmitted 
into "Ward V. on 6th April 1871. His cardiac symptoms 
were unaltered, but his debility was greatly increased. His 
hsematuria continued, and there was a goorl deal of general 
oedema. He was very shortly afterwards confined to bed, 
suffering much from orthopncua; and after lingering on in 
this state he died exhausted on the 24th of May, having spat 
a good deal of blood during the last few days of his life. At 
the autopsy there was found great general cedema of the body ; 
the face, which had been livid before death, had become of & 
roseate hue ; a quantity of froth exuded from the mouth ; over 
both lungs there were numerous pleuritic adhesions ; the left 
lung was congested and ctdematous ; the inferior lobe of the 
right lung was hepatised, the middle lobe partially consoli- 
dated, and the base of the upper lobe also partially consolidated 
and wholly cedematoua. The heart weighed 22 oz. The peri- 
cardium waa universally adherent — the adhesions tough and 
fibrous ; the right side was dilated and filled with dark clot, 
the tricuspid opening admitting five and a hitlf fingers ; the 
left side was excentrically hypertrophied and filled with a 
tough and partially decolorised clot ; the mitral opening was 
constricted, admitting only one finger and a half, its cusps 
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adherent and greatly tliickened ; the aortic valves were com- 
petent. The nutmeg liver weighed 3 lbs. 9 oz., the spleen 
weighed 12 oz., the kidneys weighed each 6J oz. ; they were 
enlarged, the capsules non-adherent, the surface a marble-grey, 
studded with stellate vessels and hiemorrhagin spots, cortical 
portion speckled with yellowish opacities. 

These cases are sufficieut to show the peculiar characterof the 
ventricalar-syatolic murmur, whicli certainly indicates the de- 
pendence of this form of murmur upon a stenotic condition of 
the mitral valve quite apart from the existence of any auricular- 
systolic or of any auricular-diaatolic murmur, both of which are 
frequently entirely absent iu such cases. But, while these cases 
completely disprove the idea that actual mitral regurgitation is 
never present unless we can carry the murmur distinctly round 
to the inferior angle of the left scapula, it would be equally 
erroneous to suppose that when we can carry the muiTQur of 
regurgitation right round to the inferior angle of the scapula, 
unpreceded by any thiunp and unmodified by any attempt at 
a first sound, we have to do with regurgitation solely, and not 
also with stenosis. Among many instances to the contrary I 
select the following as not only a well-marked example of this, 
but also as a very instructive instance of the changes which 
the murmur of mitral stenosis may undergo during the pro- 
gress of the disease. 

Case XVI. — Andrew Ormiston, a miner, aged 17, admitted 
into Ward V. on 1st November 1869, complaining of short- 
ness of breath and pain in the cardiac region. Patient states 
that he has been ailing for about a year, but before that was 
always in good health, with the exception of having had 
chickenpox and scarlatina in childhood — in particnlar, has 
never suffered from rheumatism. He has been in hospital 
once during the past year for similar complaints. He is 
troubled with shortness of breath, aggravated by exertion or 
coughing ; his expectoration is greyish, but sometimes bloody. 
He has occasional paroxysms of pain in the epigastrium, 
coming on about half nn hour after taking food. He is small 



DISEASES OF THE HEART. 151 

for his years, but of a ruddy countenance and fresh healthy 
appearance. He ia [pigeon-breasted, the chest being flattened 
laterally ; on palpation a thrill is felt over the heart's apex 
preceding its impulse. Cardiac dulness extends from the 
upper edge of the third rib to the liver dulness, and trans- 
versely along the upper border of the fourth rib from the right 
edge of the sternum to the nipple, a distance of four and a half 
inches. On auscultating over the mitral area a well-marked 
rough bruit is heard preceding and running up to the first sound; 
the pulmonary second .found is accentuated, the aortic some- 
what weakened. The accentuation of the pulmonary sound is 
markedly increased whenever he happens to have a cough, 
and also after exertion. Pulse 88, soft, and only slightly 
irregular. Respiratory system normal. Tongue clean, appe- 
tite variable, bowels regular, urine normal. During hia 
residence in hospital his general symptoms varied according as 
he suffered from catarrhal complication or not, or from tem- 
porary dyspepsia. He was sent improved to the Convalescent 
Hospital on 15th December. He was recommended to give 
up minin g, and if possible to procure some easy indoor occu- 
pation. For some time be took charge of a library ; latterly 
he assisted in a grocer's shop. He grew considerably, and 
became a well-grown, healthy -looking lad of his years, 
though quite unfit for the ordinary exertion of manual 
labour, his aufforiugs being always increased by any unusual 
exertion. He came occasionally under observation, without 
any material alteration of his symptoms or condition, until 
the 29th of May 1873, when he ^ain came under treat- 
ment, with his condition in every way materially deteriorated. 
His history was that in the preceding February he had a 
bad bronchitic attack which confined him to bed for three 
months, and seriously aggravated all his symptoms. So soon 
as he was able he came to Ward V., when he was found to 
labour under considerable dyspncea, aggravated by the slightest 
exertion, occasional palpitation, and slight cough. But hia 
heart was fonnd to have undergone a most serious alteration 
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for the worse. The jugular veins could be distinctly seen to 
pulsate ; there was great auii manifest heaving at the lower 
part of the sternum, and very evident pulsation above the 
fourth rib, and to the left of the sternum, preceding the 
ventricular pulsation. The breadth of the cardiac dulness 
at the level of the fourth rib was very much increased, and 
measured no less than six inches across, extending to the 
right of the mid-sternum for two inches and one quarter. 
There was still some thrill to be felt in the mitral area, that is, 
over the diffused apex beat, the point of stronj^est impulse 
being between the fifth and sixth ribs, three inches and one 
quarter from mid-sternum. In this position there was no 
longer any presystolic murmur to be heard, but we had 
instead a loud systolic murmur, propagated distinctly round to 
the lower angle of the scapula, as well as less distinctly into 
both the aortic and pulmonary areas. In the mitral area no 
second sound was to be heard. In the tricuapid area a very 
loud systolic murmur of a somewhat higher pitch was audible, 
and here also a distinct second sound was heard. In the aortic 
area the second sound was much weakened; in the pulmonary 
area the second sound was reduplicated and also accentuated. 
Under appropriate treatment, of which digitalis in the form ot 
tincture was the most important part, he gradually improved, 
liis heart closing up, so that even after ouly a few weeks' treat- 
ment the tricuspid munuur was replaced by a first sound, aud 
the mitral murmur was preceded in the mitral area by a portion 
of the first sound, wliich at the middle of the infra-aKillary 
space completely took its place. But his feeble constitution 
had received too severe a shock ever fairly to rally, and the 
cardiac muscle never fully regained its former condition. 
The closure of the ventricles was ever after this interfered 
with by the slightest illness or fatigue, even the ordinary life- 
work of the day was often too much for it, so that the almost 
normal tricuspid first sound heard in the morning was often 
replaced in the evening by a distinct systolic bruit. The 
presystolic murmur formerly audible never returned. He was 
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diBcliargeJ to the Convaleaceot Hospitnl on 14tb August 1873, 
considerably improved. But after this he continued feeble, 
and frequently came under treatment for cardiac symptoms op ' 
pulmonary complications, and for the last time on the 4th of 
September 1374. His cardiac physical signs were very much 
as last described, a loud systolic bruit, free from all trace of 
presystolic thump or of the first sound, was heard in both the 
mitral and tricuspid areas, and was carried right round to the 
lower angle of the scapula, being also propagated into- both the 
aortic and pulmonary areas, and this underwent no change up 
to the period of his deatli, which took place upon October 5th 
1874. At the autopsy tlie body was found to be well 
nourished, there was ojtlema of the lower limbs, 6 or 8 oz. 
of duid in pericardium, and some effusion into both pleura. 

Heart much enlarged, weighing 17 oz., all its chambers 
evidently dilated. Eight ventricle especially dilated and 
elongated, so that its apex projected beyond the apex of the left 
ventricle, and formed the true apex of the heart. The cavity 
of the left ventricle was found slightly dilated, and its walla 
very much hyportrophied. The mitral valve was extensively 
diseased, its orifice admitting only the point of the little finger ; 
its cusps were greatly thickened and adherent at their edges ; 
each thickened cusp contained calcareous matter. The left 
auricle was greatly dilated, and somewhat hypertropliied. The 
aorta was below ita natural size, its lumen being only half an 
inch in diameter, the aortic valves competent and natural. The 
right ventricle was greatly hypertroplued and dilated ; the 
pulmonary artery was also greatly dilated, its lumen measur- 
ing one inch in diameter, but the valves were competent. The 
tricuspid orifice was dilated, capable of admitting seven fingera, 
the right auricle greatly dilated, but not hypertropbied. 

Lungs. — The right, weighing 1 lb. 15J oz., contained several 
masses of circumscribed efiiised blood, some quite dark and 
recent, others pale and grey; the whole of the middle lobe was 
rendered solid, the lung was free from pleuritic adhesions. 
The left lung was bound by firm adhesions to the chest, it 
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was engorged aud cedematoua; the base was solidified as if from 
old pulmonary apoplexy. 

Liver was intensely congested with venous blood, and some- 
what cirrhotic ; it seemed to be somewhat fatty ; it weighed 
3 lbs. lOJ oz. 

Spleen weighed 6 oz.; hard, fibrous, and congested. 

Kidneys (5^ oz. each) somewhat congested. 

It would be difficult indeed to find a more instructive case 
than this, where we have five years of intelligent observation 
of a. most interesting cardiac lesion, followed by a confirmatory 
post-morlevi, history. This case is indeed an epitome of all that 
is most interesting in the history of mitral stenosis, with this 
sole, and in so far remarkable, exception, that the murmurs, 
though they varied, did not vary capriciously, nor were they 
at any time much altered by position, though so long as any 
trace of a preayatolic thump could be perceived this was much 
increased by the upright position and by exercise ; when 
however this presystolic thump had finally disappeared, it was 
not restored either by exercise or position, the case then 
presenting a well-marked example of all the phenomena of 
what I may term incurable mitral regurgitation — a regurgita- 
tion depending upon actual disease of the mitral valve in 
contra-distinction to curable mitral regurgitation, a regurgita- 
tion depending on simple muscular dilatation apart from 
any actual disease of the mitral valve — the phenomena of 
■which I shall presently describe. In all its stages there was 
well-marked pulsation above the fourth rib to the left of the 
sternum, which could both be seen and felt distinctly to 
precede the pulsation below the fourth rib and the apes 
beat ; this superior pulsation was therefore, both in posi- 
tion and rhythm, coincident with the left auricle and its 
systole, just as tbe inferior pulsation was coincident with 
the left ventricle and its systole. This auricular pulsation 
was, as it always is in such cases, synchronous witb the 
apex thrill and the presystolic murmur, showing the depend- 
ence of these phenomena upon the systole of the auricles. 
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and not upon that of tlie ventricles, which they distinctly 



Tlie next point of interest in this case is that the presystolic 
uiiiminr persisted, per se, ao long as the cardiac muscle 
retained its normal tonicity, while so soon as the resulting 
pulmonary congestion became sufficiently great to determine 
loss of tone and secondary dilatation of the right ventricle, we 
had the presystolic murmur gradually decreasing to a mere 
presystolic thump preceding the mitral systolic murmur, an 
impure first sound becoming in this stage audible about the 
middle of the infra- axillary space aa the stethoscope was 
moved to the left in the plane of the apex beat. Whenever 
the weakness of the cardiac muscle became extreme, as it did 
during the few last weeks of this patient's life, even this 
thump disappeared, a pure systolic murmur alone remaining, 
differing somewhat in pitch over the tricuspid and over the 
mitral areas, yet capable of being carried round from the 
mitnd area to - the lower angle of the scapula without any 
break or alteration of its pitch. This systolic murmur was 
not solely due to tricuspid regurgitation,* because appropriate 
treatment at iirat restored the tricuspid first sound more or 
less perfectly, but did not also restore the mitral first sound, 
never doing more than merely bring back the presystolic 
thump preceding the mitral systolic murmur, as well as an 
impure first sound to the middle of the infra-axillary space. 
In other cases we are more successful. A patient comea 
under treatment with a systolic murmur over the left apex, or 
it may be over both apices, and by appropriate treatment we 
first bring back a first sound over the right apex with a thump 
preceding the mitral systolic murmur, and by and by, as the 

• Iftlhocaseot John H'Owen, first admitUd to Wttrd IV. on Dec. 10,1878, 
and since then repeatedly under observation, 1 hare aatiafied mjself that this 
is trae, and that though it seems a plauaible id^a to refer the syslolic murmur 
tolely to the right side, and its progress to tbo left to the gradual dtiatntion of 
the riftht ventricle, this is not really the case. M'Owen had a very remarkolile 
pigeon- breast, and his left upox never left the cheat wall, yet after a liuic Inj 
had only a sptoUc munnur which could br carried right round to the l«ek. 
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cardiac tuiiacle regains streugth, we have a distiuct presystolic 
murmur developed ,• followed by a mitral systolic murmur, or 
in still more favourable cases by the usual accentuated first 
sound. In the case before us we had only temporary and very 
imperfect attempts at closure of tbo right ventricle, and never 
any reproduction of the prbsystolio murmui- after it had once 
disappeared, and it seems to be a matter of some imjiortance 
to inquire why it is that in certain cases of mitral stenosis it 
is more easy to produce comparative rehabilitation of the 
cardiac muscle than in others. The answer to this is, I 
believe, to be found in the degree of stenosis present, but 
especially in the period of life at which stenoais has primarily 
occurred. 

We can easily understand that when blood is detained 
in the lungs by the stenotic condition of the mitral valves, 
the intra-pulmonary blood- pressure rises with the gradually 
increasing congestion. So long as the cardiac muscle retains 
its normal tonicity, the right ventricle for long successfully 
resists the dilating force thus appbed to its interior, even 
though the intra- vascular pressure within the lungs be 
sufficient to produce, as in this case, considerable dilatation 
of the pulmonary artery, which probably commenced long 
before the giving way of the tricuspid valve. The right 
auricle, it is tnie, very early becomes affected, and conse- 
quently there are hut few cases of mitral stenosis in which 
increased breadth, to the right of the sternum, in the auricular 
region — the plane of the fourth rib — may not he detected. 
But 80 long as the tricuspid valve acta normally, this disten- 
tion of the right auricle interferes but little with the carrying 
on of the circulation, and such cases may persist for years, 
presenting few, if any, symptoms of the serious disease with 
which they are affected. But no sooner does the cardiac 
muscle lose its tone than all this ia changed, and serious 
cardiac symptoms at once set in. In this cbmate this loss of 

• 111 Ciue I., p. <8, will be fmind an instonoo in whicli a pruayatolic annoar 
bwiinio ilcvalopcil ns tlie carilint muscle rcpiincd atrongtli. 
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tone is most frequently brought about by an attack of 
btoncbitia or feverish catarrh,* aad we constantly find 
patients, whose mitral atonosis was either congeuittil or dated 
from early infancy, ascribing their illneas to a bronchitic 
attack which had occurred only a few years previously. The 
loss of vital tonicity in the cardiac muscle of necessity in- 
volves a yielding of the cardiac walls to internal pressure, 
often, as we shall presently see, when that pressure is only 
normal or but little more,-}- and of course this happens all the 
more readily and all the more completely the more abnormally 
excessive the iutra-vascular pressure ia, even in the normal 
condition of the heart. For this reason, a severe attack of 
bronchitis is not infreq^uently accompanied by tricuspid 
regurgitation. And when bronchitis occurs in a lung or lungs 
already congested by the obstruction to the onward flow oE 
the blood presented by stenosis of the mitral valve, and the 
muscle of the right ventricle, already slowly yielding before 
the abnormally increased intra- vascular pressure starting from 
that stenotic valve, experiences a great and sudden loss of 
tonicity due to febrile relaxation and malnutrition, the result 
cannot be othei'wise. But dilatation of tlie right ventricle 
and the regurgitation through the tricuspid valve which then 
occurs, are changes full of ominous import to the safety of the 
patient. Hitherto he has been gliding along the calm though 
treacherous stillness of a mute disease, now he is plunged 
over the brink into the midst of those rapids where, with but 
few quiet intervals, he must fur the future do battle for his 
life, 

Whenever mitral stenosis ia formed the blood gradually 
though slowly accumulates behind the stenotic valve, and it is 
to this alow transference of the blood from the arteries to the 
veins, accompanied by an equally gradual impairment of the 
nutrition, and consequently of the action of the cardiac mnacle, 
that death from asthenia, accompanied and indicated by the 
gradual accumulation of serum in the cavities of the body, is 
• rfrfo Lediiws vr. .Hid vn, t nu Lcttun. vj. 
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ultimately due even in the most favourable cases. Though, of 
course, it is only in the rarest instances— if ever — that this 
natural result of mitral stenosis is not precipitated by some 
such accident aa that to which I have juat referred. The 
greater the stenosis present, the more rapidly — cateris paribvs 
— this reault is necessarily attained, and the more readily of 
course it may be precipitated, We know that a dilated right 
ventricle, the result of the increased blood-pressure due to 
remediable congestion of the lunga in simple bronchitis, the 
heart being otherwise nornml, is readily recovered from. 
We also know that any persistent cause of increased blood- 
presaure in the luugs, such for instance as is produced by the 
limitation of the area of the pulmonary capillaries by destruc- 
tion of the air-cells ui emphysema, induces a permanent and 
incurable dilatation of the right ventricle. And we can readily 
understand that any permanent cause of pulmonary congestion, 
such as we have in mitral stenosis, must have a precisely 
similar effect in preventing rehabilitation of the dilated right 
ventricle just in proportion to the amount of stenosis present. 
But in many cases of extreme mitral stenosis we have to do 
with another alteration of the vascular system, which nut only 
increases the rapidity with which the blood accumulates in 
the veins, and the readiness with which compensation may be 
ruptured, but which also indicates that this stenosis has 
occurred at an early period of life. Thus we come to regiard 
the occurrence of mitral stenosis in early life as more serious 
than when it comes on at a more advanced period, and the 
earlier in life we find stenosis existing, the more grave our 
prognosis ought to be, even when we can de&nitely connect it 
with some preceding rheumatic attack. 

As we shall afterwards see, the iirst eft'ect of a rheumatic 
attack is pyrexial relaxation of the cardiac muscle and the 
production of a murmur of regurgitation, frequently audible in 
the mitral area, more often tn the auricular area,* but of a 
curalile cliantcter, which disappears naturally or under treat- 
' nde Lecture VI. 
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inent at the close of the attack. But we may also liave an 
eiidocarditia of an acute, aub-aciite, or chronic character, of 
rheumatic origin, which shrivels, thickens, and often mats 
together the fibrous tissues of the mitral valves and of the 
ehordce tnidineai; this may start simultaneously with the 
muscular relaxation, or may follow it more or less slowly, 
■with or without an intervening jjeriod of apparent cardiac 
health. The inevitable termination of this endocarditic attack 
is more or less constriction of the mitral opening. As the 
cardiac tissues may thus be affected by rheumatism in a two- 
fold manner, so we may or may not have first of all a curable 
form of mitral regurgitation ; and second, with or without this 
curable form of mitral regurgitation preceding it, we may 
have an incurable form of mitral disease developed, the 
characteristic symptoms and signs of which are those of mitral 
constriction, which take about a yeiir fully to mature. When 
this result of rheumatism occurs in adult life, tliis constriction 
follows the usual course, and has attached to it the ordinary 
prognosis of mitral stenosis. But should a rheumatic attack 
in childhood or early youth be followed by any considerable 
mitral stenosis, the eiiect of this must be to accumulate blood 
behind the stenotic valve, to diminish the wave of blood sent 
forward, and thus to lessen the normal distention of the aorta 
and to impair the nutrition of all the tissues. In this way 
there is produced that arrested development so well known as 
the constant result of serious cardiac disease occuriing in early 
life, technically termed hypoplasia, affecting primarily the 
aortic arterial system, and secondarily all the organs of the 
body. Of this we had a moderate example in this patient 
(Ormiston), in whom the aorta measured only half an inch in 
diameter. But this hypoplasia is occasionally much greater ; 
Allan Burns relates one case in which the aorta barely admitted 
the little finger.* Such an extreme degree of hypoplasia of 
the aortic system points, of course, to the development of 

• ObttTixUioiu ("1 inme nf the mmt Frequent and Imfortavi Diteaia of tht 
Heart. By Allan BiirnB, Edinhiirgli, iSOO. p. 32. 
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mitral constriction at a very early period of life, it may be 
even to a congenital stenosis of this valve, as Allan Burns has 
supposed 1* and the existence in some cases of an extreme 
amount of mitral stenosis with a high degree of hypoplasia of 
the aortic system, and of course of every organ of the body, 
quite apart from any trace of rheumatism or of any known 
efficient cause of endocarditis, certainly favours this supposi- 
tion.f Be this as it may, however, the important point for us 
to consider is, that this hypoplasic condition of the aorta, how- 
ever produced, increases very considerably the difGculty of 
rehabilitating the right ventricle, once it has become dilated, 
presenting as it does a second and most material obstacle to 
the onward progress of the blood, which strengthens and rein- 
forces that already depending upon the stenotic condition of 
the mitral valve. Hence there can be no doubt, that the 
earlier the period of life to which mitral stenosis can he traced, 
so much the more readily is dilatation of the right ventricle 
and tricuspid regurgitation produced by even comparatively 
slight secondary causes, and so much the more serious must be 
our prognosis, because under such circumstances it is never 
possible perfectly to rehabilitate the right ventricle, and the 
necessarily fatal transference of the blood-pressure from the 
arteries to the veins is inevitably hastened. 

You will remember then that mitral stenosis is frequently 

* nis sixth spcciua of coiigenitHl malformation of the heart wna coijgdtnted 
by tliBSH oseg ivliure the initml Tnlre ia mnlfomiod, leaving merel^r a rauU 
opening leading (lom the left fturiclo into the rentricU. — Op. eit. p. IS. 

t Virohow, ill his pamphlet " UaberdieCkloroMutiddudamUxiaamjneiAlln- 
gm^en Anmnalitn t'ni OefdMapparatt," Berlin, 1872, pp. 18, 19, attributes the 
valvular endocarditis aflucting chieHy the mitral but ocoaaionallj also the aortia 
Talvea in cases of hypoplasia to the irritnting reanlts of intravaacnlar preaaars, 
the ventricle having more hlood to send forward than the aorta can recefve. 
This would, however, of itaelf be mnuli more likely to ]tro<liice dilatiition — ii it 
not infrequently does — than endocarditis. Besides, congenital hypopUiia of 
all the organa is extremely iinlikel j to produce any formation of blood in excesa 
of the requirement or capacities of the organiam. On the other hand, intia- 
titerine or infaDtile endocarditis, causing stenosis of the mitral valve, muat 
inevitably lend to hjTioplnaia of the uorta and of uil the organs to which it is 
distributed, by cattingoiftbe supply of nutriment during the period of dsvoloji- 
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the result of rheumatism, that some degree of it is invariably 
present whenever the mitral valves have becnme diseased &s 
the result of endocarditis, however that may have been pro- 
duced, whether by rheumatism or by any other of those many 
causes of endocarditis whith our present ignorance only permits 
us to slump together as of non-rheumatic origin, but which 
are of frequent occurrence. Whenever this stenosis occurs in 
infancy or eai'ly childhood, some degree of aortic hypoplasia 
is probably always concomitant And lastly, there is every 
reason to believe that mitral stenosis is by no means infre- 
quently congenital, though as yet we know not whether aa a 
simple malfoiTuation, the result of imperfect development, or 
of intra-uterine endocarditis, as is most probably the case, and 
in these instances it is invariably associated with hypoplasia 
of the aortic arterial system, and consequently of the body 
generally. Further, you will also remember that this stenotic 
condition of the mitral valve is to be recognised by the existence 
of a rough murmur preceding and running up to the apex beat 
and the carotid pulse, which is pathognomonic of tins lesion. 
This murmur may, and often does, commence as a some- 
what nmsical diastolic murmur following the second sound, 
becoming rougher towards its conclusion, audible sometimes 
over the whole cardiac area, more usually, qvoad its diastolic 
portion, just over the mitral valve where the fourth rib on the 
left joins the sternum. Any portion of this prolonged murmur 
may be absent, and it may either be continuous or broken by 
a pause equivalent as to rhythm, though not as to duration, to 
the normal soundless interval of the heart's action, the length 
of the pause being dependent on the amount of stenosis 
present, i.e., the shorter the pause the greater the stenosis, A 
diastolic mitral murmur is of course unaccompanied by any 
signs of aortic regurgitation, it has a clear second sound pre- 
ceding it, and is accompanied by no jerking thrill of the pulse 
increased or produced by elevation of the arm, and no dilatation 
of the left ventricle evinced by depression of the apex beat ; it 
is probably always slightly musical in character, and chiefly 
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audible in tlie mitrftl area or over tlie valvB. A short, soft, 
blowing diastolic murmur, even though only audible at the 
Hteninl end of the fourth left rib, must always be viewed witli 
SUHpicion as probably of aortic origin. The distinctive signs 
(if pulmonary regurgitation are practically imknown, but the 
affection ia so extremely rare that it may be excluded ; more- 
over, the signs and eyniptoms of mitral stenosis, though they 
would not exclude pulmonary regurgitation, would yet be 
nio«t unlikely to accompany it, their absence, therefore, 
would bo eomething in favour of pulmonary regurgitation, and 
though their presence could not disprove it, it would make it 
unlikely. Extreme irregularity of the pulse with or without 
pyrexia ia indicative of the possible existence of mitral 
stenosis, and this is corroborated by the existence of a thump 
preceding or accompanying the apex beat, by hiemoptysis, signs 
of enlai^ment of the right side of the heart, and accentuation 
or reduplication of the second sound, the accentuated portioa 
of the second sound being always that of the pulmonary 
artery, and most distinctly audible at the third left costal 
cartilage, 

A simple systolic apes bruit — a murmur of mitral regurgi- 
tation — is occasionally the sole indication of mitral st«nosi9, 
but in these cases we often have it preceded by a more or leas 
evident thump, the bruit ceasing at or about the middle of the 
infra-axillai-y space, being there replaced liy a more or less 
impure first sound. If we can carry the systolic murmur of 
mitral stenosis riglit round to the hack, then we invariably 
have a heaving impulse at the -lower part of the sternum, 
accompanied by a systolic murmur of a diiferent pitch, indicate 
ing considerable dilatation of the right aide with tricuspid 
incompetence, and accompanied by marked hepatic pulsation. 
Ie these cases, as well as in all cases of mitral stenosis however 
revealed, we have very generally more or less pulsation in 
the auricular area above the fourth rib to the left of the 
sternum, a pulsation which is usually entirely wanting, and is 
at all events very inconsiderable, ia caseia of simple regurgita- 
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tion apart from Btenosis of the mitral opening. la cases of 
mitral constriction we freqiieutly hear a systolic murmur in 
this auricukv area ; but indeed a more or less distinct murmur 
in this area is one of tlia earliest indications of mitral regurgi- 
tation from whatever cause. 

The prognoais of mitm! stenosis is comparatively favourable 
so long as the right side is unalluotod, and the rough presys- 
tolic murmur persists, the favourable character of this prog- 
nosis being subject to modification according to the probable 
date of origin of the stenosis, being more favourable the later 
in life this has occurred. But whenever the right ventricle 
becomes affected with secondary dilatation, the prognosis 
becomes at once more serious, and all the more serious the 
earlier in life this takes place. Because the probability is 
greater that the stenosia dates from early youth, childhood, or 
infancy, and the earlier the probable date of the stenosis in 
such cases, so much the more certain is the presumption of 
hypoplasia of the aortic arterial system. The co-existence 
of aortic hypoplasia witlj dilatation of the right ventricle at 
once renders the prognosis most grave, and reduces the expec- 
tation of life from many to only a few years — probably to not 
over two or three years, except under most favourable and 
exceptional circumstances. Sufl'erers from mitral disease are 
very much leas liable to sudden death than those labouring 
under aortic incompetence, they die normally from asthenia 
preceded by dropsy. Many pass through a long life with 
comparatively little inconvenience, most however suffer at 
times a good deal from breathlessness, palpitation, and 
irregular action, the latter being often very persistent, especi- 
ally during the latter years of life. Embolism, especially of 
the lungs, is a common occurrence, and frequently cuts short 
such lives, while in all ruptured compensation, arising from 
various causes, is much more common than in aortic incompe- 
tence, but of much less serious import, being readily recovered 
from except under the exceptional circumstances already 
referred to. The treatment of such cases is simple enough, 
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and resolves itself mainly into the employment of tonic doses 
of the tincture of digitalis, ten to fifteen minims every four 
hours, or only twice or thrice a day, according to circum- 
stances. Arsenic is useful when cardiac pain is present, and 
iron as a hsemic tonic when it agrees. Other remedies must 
be employed with caution pro re nata, as most of the 
concomitant morbid phenomena in such cases group them- 
selves secondarily round the central cardiac lesion upon which 
they depend. Nutritious diet and abundant rest are impera- 
tively required, and stimulants in moderation are often useful, 
but must be employed with judgment as required. Further, 
I may remark, as we never have mitral stenosis without 
regurgitation, some degree of hypertrophy of the left ventricle 
is almost always present, but it is of slow development and 
never excessive; marked dilatation of the left ventricle is, 
however, less common, and is traceable to pre-existing pyrexiae 
or increased obstruction from secondary causes, such as 
arterial atherosis or secondary cirrhosis of the liver, kidneys, 
&c., the result of venous remora. 
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LECTURE VI. 



ON CDBABLB MITRAL REGUBaiTATlON ; ITS VAJtlODB OADaES, THE 
PHYSICAL SIGNS BY WIUCH IT IS KEVEALED, AND ITS TKEAT- 
MENT. 



Gentlemen, — la a former lecture* I pointeJ out that the 
only unequivocal proof of the existence of actual disease of 
the mitral valves, is the presence of an auricular-systolic, or 
as it is commonly termed, a presystolic muimur, or, at all 
events, snilicieut proof of the occurrence of such a murmur at 
some former period of the patient's life ; for though this 
murmur frequeutly disappears or altera its character, the 
lesion upon which it depends is permanent. My atatement 
would have been more correct had I said that the only 
unequivocal proof of disease of the mitral valves is the 
determination of a constricted condition of the auricnlo- 
ventricular opening, however that may be established. For 
constriction of that opening is the usual condition when the 
mitral valves are diseased, and though it is always present 
when a presystolic murmur exists,-}- it also frequently eiiistB 

■ Lecture IV. p. 110. 

t I bave no hesiUtion In maVing this statement, notwithstanding that 
Profbeeoi Flint mys, "I hare recorded three cjises in which this (preityatolicj 
ranrninrwuland, and the mitral vaivenwereraiindpiuf-niorfnnnarniBl. In each 
nf thsM leases there were aortic leaioHB renilcring the aortic Toivi'B ineolEuieDt." 
— LtetVTCS an DiMiiaea of the Heart, Philadelphia, 1870, p. 207. Obvioualy 
Flint had not timed these munnurB correct!;, for a mnrniur dejieading on 
aortic regurgitation ia alwHja diastolic, and thenfore has a rhj^hm verji 
difTennt from n prisyiitolie murmur. But even vithuut timing these mur- 
initrN, thdj bave eurh of them Bueh a dixlini:!]; diflurent chtimoter that uo onu 
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■when that murmur is not ouly absent a 
tion, but has never been I'ecogniaed at any paat period of the 
history of the case, though even in these instances its existence 
is frequently revealed by certain signs to wliich I have already 
referred." As in that lecture, however, I referred chiefly to the 
murmur distinctive of disease of the mitral valve, the statement 
may be accepted as correct to that extent. At present I intend 
to refer to mitral regurgitation unaccompanied by diaeaae of 
the valve, and shall have to traverse cursorily a wide series 
of diseases in which this lesion is found present more or less 
frequently, and in a large proportion of which it is happily 
permanently curable, though revealed by what to many even 
yet seems the certain sign of an incurable organic cardiac 
disease — a mitral systolic murmur. The importance of thia 
observation needs no comment To the patient it involves 
the issues of life and death, a comparatively short illness, and 
thereafter a normal and it may be a long lite ; or permanent 
ill health, an abnormal life, and shortened days. To the 
physician it brings home the paramount importance of an 
accurate diagnosis, and substantiates in a most striking manner 
the value of appropriate treatment. 

Daily experience in the sick-room has long since taught all 
of us that muscular debility and relaxation are the inevitable 
results of all febrile diseases ; theoretically we know that the 
heart is a muscular organ, that even in sickness it never testa, 
and that the influence of malnutrition — unrepaired waste — so 
evident in the other muscles, must be even still more pre- 
dominant in it But how few of us have recognised the 
different modes in which this malnutrition and relaxation of 
perfectly aci|iiiiioled with the prosy ale! io nmnnur could ever miatnke a diiutotic 
aortic murmur for it Flint's thaory that tho rcgurgitiiut blood floats up the 
iogments of the mitral ralvo and produues a practiuil conslrictioa of the opening 
is ohvioualy MO explanation, la the [larmsl state of the heart " the avgraents of 
the vBlves at the end of the yentricular diastole are so closa as lo b« nearly in 
conU«l" (Pettigraw, riviM. Say. Sue. SL, voL xiiii. part 3, p. 798). According 
to Flint's theory, a presystolic murmur onght to be a ooiislnnt phenomenon, not 
only in all cases of aortic iniMimputence, but also iu bealtli. 

* Lecture V. p. 134. 
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tissue may make itself knowu. When diminution nf the msas 
of blood accompanies an absolute wasting of tbe tissues, as in 
phthisis, the heait simply atrophies in all its dimenflions, and 
its cavities are correspondingly Lliminished in size (concentric 
atrophy), and so invariable is this the case, that one eminent 
autlior (Walshe) states that the austainment of the heart's 
weight at the par of health in those slowly cut off by such 
exhausting diseases as phthisis or caruinoma must be regarded 
as the equivalent of hypertrophy in those free from such 
diseases. • In the case of other diseases, some of a more 
distinctly febrile character, such as typhus, enteric, and relaps- 
ing fevers, erysipelas, and probably many others, as well as in 
others of a less febrile type, such as chorea, and some forms of 
spana'mia, especially cfdorosis, the change in the condition of 
the heart consists not in any tendency to atrophy, but rather 
to such a complete relaxation of its tissues, that in its extreme 
form it seems as limp aa a piece of wet paper,-f yet without any 
very evident diminution in its bulk, or any marked alteration 
iu the relative dimension of its cavities. This altered con- 
dition of the muscularity of the heart is always preceded and 
accompanied by a more or less evident alteration in the blood. 
It may be diminished in quantity — anremia, bnt thk condition 
is of short duration, and speedily passes into what Beau has 
called serous polyiemia, a state pei'haps better known by the 
name of spanaimia. And it is, I believe, to the greater pre- 
dominance of this form of hiemic lesion, as well as to the 
comparative amount of cardiac relaxation present, that we 
are to attribute the constant prevalence in some diseases, such 
as chlorosis, of certain peculiar phenomena which are ouly 
occasionally found in other diseases in which muscular relaxa- 
tion and blood alterations are also present, whether these 
diseases are febrile or non-febrile in character. 

As tbe cardiac and haimic phenomena to which I refer are 

• OnDitauaoflhe Heart, 3d «1. p. 274. 

t Qnoted from Louis lif Stokes, Diaetua of Heart and Aorta, Dublin, 18S1, 
p. 36S. 
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most typically developed in cliloroais," I shall first of all direct 
your attention to the character and the explanation of these 
phenomena as they are found to occtir in that disease, and 
thereafter employ the information thus obtained in the explana- 
tion of similar facta occurring in the course of other diseases. 
And in doing so, I shall not particularly enter into the patho- 
logy of chlorosis generally, hut simply describe it as a form of 
spanfemia of common occurrence, especially in country girls 
who for the first time find themselves exposed to the unhealthy 
surroundings inseparable from domestic service in a town, and 
in whom the prominent derangement of the genital functiona 
is almost invariably amenorrhiua. It is also of no infrequent 
occurrence in town-bred girls of a better class, especially about 
the time of puberty, and in them the menstrual discharge is 
pale, usually scanty — menorrhagia being exceptional, and 
always followed by great exhaustion. In such patients the 
lips externally may be rosy, and the cheeks present a certain 
amount of youthful bloom, but the interior of the lips, the gums, 
and especially the conjunctivie of the lower eyelids, are pale 
and bloodless. The face is rather pufl'y than clear cut or sharp 
in its outlines; the ankles tend to swell, the appetite is irregu- 
lar and defective, and there is breathlessness and palpitation 
on the sligtitest exertion. This condition is also signalised 
by the occurrence of what are termed functional or ha^mic mur- 
murs, which are of constant occurrence in the veins, forming the 
well known bfuit rf-c diahk, or humming-top murmur, and are 
not unfrequently heard in the aortic area, more frequently in 
the pulmonary area, and more rarely in the mitral ai'ca. The 
venous murmur is continuous and audible both during systole 
and diastole, its intensity increasing with the thoracic and 
cardiac aspiration, and diminishing with expiration and the 

• I refer tore to tho orilinary and euralile fonn of chloroBia commonly met 
with, audiiot [o that incuniblo form, accciin ponied by liyjioplaaiii of the inUnwl 
organs, referred l« hy Virchow in his pamphlet, Ucber die Chioroae und die 
damil iMaammenlMngaiden Anomalien (at Oejaaapparate, " kc, Berlin, Hir- 
suhwald, 1872. And also by Eokitanafcy, in hia ffandbuch der PaUuU>- 
gitthcn AmUomif, Bd. i. s. 158. itml Bd. ii. u. llS and S8G. IS40~I1. 
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cardiac systole, so that tlie venous hum swells aucl dies as those 
nlternftte. The cardiac niumiurs are always systolic in rhythm. 

Mucbof the interest of these murmurs centres, as you may wall 
believe, in their causation. Ifwe regard tliem aa purely htemic 
in character, then, however difficult it maybe to understand their 
production, their removal is as simple as we know it to be easily 
produced, and possessed of uo great general pathological import- 
ance. But if we can show, as I hope to do, that the cardiac por- 
tion of these murmurs is not simply h^mic or purely functional 
in character, but is the product of an actual cardiac lesion, then 
we link blood disease with cardiac lesion in a very striking 
manner, and obtain the important pathological information that 
some cai'diac lesions are certainly and permanently curable. 

t need not test your patience nor occupy your time with an 
account of all the various theories which have been propounded 
in explanation of the production of venous murmurs. It is 
enough that the modem science of physics has proved that 
sound in relation to fluids is always caused by the production 
of Savart'a fluid veins at the point where it is heard,* Now, 
venous murmurs are readily produced in spanicmic individuals 
by moderate pressure over any vein of tolerable size, such aa 
the external jugular. They are also heard over the toreular 
Herophili.over the upper part of the innominate veins, especially 
the right one, and over other parts of the venous circulation 
where there exists naturally what is produced artificially by 
pressure, a flow of blood thi'ough a part which is relatively 
constricted to that beyond it. Besides relative constriction, 
however, a certain amount of force is rei^uiBite to produce 
these sonorous veins. Hence they are frequently inaudible in 
the recumbent position, becoming at once audible when tlie 
venous flow is hastened by elevating that part of the body at 
which we may be listening. It is true, as has been noticed by 
many observers (" London Heart Conmiittee," I.iman, Winterich 
&c.), that venous murmurs are frequently audible in individuals 
who are in apparent health ; but we are always oscillating 
• Lwture I. p. 43, 
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between health and disease, and are regarded as healthy so 
long as we keep within certain well-defined limits. All that 
this observation proves, therefore, is, that a certain amount of 
spaneemia is not inconsistent with apparent health ; it by no 
means proves that venous murmurs are compatible with 
perfect health, or, what is synonymous, with perfect blood. 
As a venous murmur is often to be heard in certain positions, 
such as the torcular Herophili, where no other change is at all 
probable, under all the circumstances of the case, except one in- 
volving an altered relation of the blood to its containing vein, we 
can have no hesitation in asciibing its production to that cause. 
And, further, from what we know of the mode in which fluid 
veins are formed, we can have no difliculty in saying that this 
altered relation of the blood to the walls of the vein must 
consist in the production of increased friction between the two, 
80 tliat in those positions whtire there ia normally a relative con- 
striction, insufficient, however, to produce sonorous veins, the 
increase of friction between the wall of the vein and the layer 
of blood next it practically narrows the openuig sufficiently 
to do so, by retarding the exterior portion of the blood current 
and leaving the central or axial portion uninfluenced. Physi- 
cal laws leave no doubt as to this. It is, for physiologists to 
explain whether it depends simply upon a watery condition of 
the blood or upon some other cause, and their explanation would 
no doubt be of the greatest importance fur practical medicine. 
But the venous murmurs which accompany chlorosis are 
for many reasons of very much less interest and importance 
than those heard in the cardiac area. As already mentioned, 
these are systolic in character, and on carefully examining all 
the cardiac areas, we discover that the position of maximum in- 
tensity of this 80-caIled arterial bruit is not over any artery at 
all, nor in anyof the usually accepted areas of cardiac sounds and 
murmurs, but is actually about one inch and a half, or rather 
more, to the left of the pulmonary area, and in the same plane 
immediately over the part where the appendix of the left auricle 
pops up from behind, just to the left of the pulmonary artery. 
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Tliis BO-calleil arterial inurninr is, therefore, not arterial at all, 
but strictly auricular in its source. Tiiifl is a most important 
fact ; it at once links this chlorotic murmur with others whose 
source we distinctly know, and gives us an unmistakable clue 
to its true point of origin. 

We all know very well that when the first sound in the mi- 
tral area ia replaced by a munnur, this murmur is propagated 
with diminished intensity into the pulmonary and also into the 
aortic areas. But it Las also been observed that the systolic, 
basic, and apparently pulmonary murmur accompanying mitral 
disease is occasionally actually louder than that audible in the 
mitral area, and that a murmur of mitral reyurgitatiou ia some- 
times only to be heard in the first mentioned area. Skoda* was 
the first to point this out, and he attributed it to a hypothetical 
alteration of the lining membrane of the pulmonary artery in 
such cases. Joseph Meyerf- has shown that this hypothetical 
alteration is a myth, and has explained the occurrence of this 
phenomenon by another equally untenable supposition. But 
it was reserved for NaunynJ to show that this murmur of 
mitral disease, whether it accompanies a systolic murmur 
in the mitral area, or is itsiilf the sole indication of mitral 
regurgitation, has its position of maximum intensity, not in the 
pulmonary area, but one inch and a half or more to the left of 
the left edge of the sternum, in the second interspace ; that ia, 
as he has shown, and as anatomy teaches us, not over the 
pulmonary artery at all, but exactly over the spot where the 
appendix of the left auricle comes up from behind, just to the 
left of that artery. Naunyn explains this phenomenon by 
attributing it to the better conduction of the munnur along 
the courae of the regurgitating blood, the fiuid veins producing 
sonorous vibrations louder at the point of impingement than at 
that of origin ; and to the circumstance that the dilated auricle 

* Aihatulluiig Ober Pe/vwaion und AixtciiUntion. Wien, \8ii. s. 233. 

t Viwliow'B Anhif, Bd. ii. heft 2, b. 277. 

t " Uelier dec grauJ weshaJb hio und wieder das sTstoiische Geiiimch 1>ei drr 
mitnl Imulllcionz am lauteatun in der Gogeod Act Pulmoaftlkluppu za vurneh- 
raen vil"~BerUmr KHnisohc WockcaschTifl, 18(18, Nn, 17, s. 18». 
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a all 8Uch cases ia cloaer than usual to the anterior surface of 
tlie cbest, and therefore nearer to the ear.* Tbia condition of 
things is not uncommon in mitral constriction, and there are 
many circamstancea which in this state contribute materially 
to the production of this phenomenon. Atpresent, what I wish 
to point out ia, that in chlorosis, in which all theae phenomena, 
to which I may now comprehensively refer under the bead of 
cardiac dilatation consecutive to apantemia, exist only in the very 
elightest degree, this pulmonary or rather auricular murmur is 
always present, and is often — so often as to constitute it almost 
invariably — the sole sign of mitral regurgitation in these cases. 
As you all very well know, the primary or typical hasmic 
murmur is basic in position, and unlike moat other murmurs 
found in this position, "it has no definite line of prop8gatiou."t 
This basic position of the primary hsKmic murmur of course 
excludes Parrot'sJ theory, of its tricuspid origin ; while the 
abaence of propagation along the course of the arteries renders 
untenable the classic hypothesis of ita aortic origin supported 
by HDpe,§ Bellingham,|| Potain.H and others, and though 
Marey" * has of late reverted to this idea, apparently because it 
suited with his fancy that a low blood tension in the aorta 

• This pepiilifir pbeiiomanon has also been referred to by Bamberger, Fried- 
reicti, and otheni, and eiplainud after difTerenL metbodg. Beuvnt tcritelB 
liavB all, however, ndaptcd Nnunyn's eiplanatioQ — vide Paul Niomeyer, 
i/iiMJiucA der Pcrauiaion ttad Auscvilation, Rd. ii. abttieil i. a. HO, 
Erlnngun, 1870 ; and Gerhardt'a Lfhrbuch tUr AusculCalioH und Fervumion, 
2d edition, TUbiuguQ, 1871, a. 283. Caiiously enoogh 1 imd that Von Diisch, 
whoM work vaa published in the end of 1667, though dated 1868, and there- 
fore preceded Hnimyn's paper, takes a very aimilar view in regard to the pnl- 
monary eystolic murmur heard in such cases. He says, " luh glaube, dass 
daasolbfl — this murmur — iturch dia hei insufficient der mitralis im liuken 
Vorhofe cntBtfibendon pulaironden Bewegongen horrorgebracht wird, weluho 
sieh der ihm anliegondeQ PDlmonalarteriu mittheil^n und dio Blutatromung in 
deraelben beeintriiohtigen." — LehTbueh der HcrdcraiJchcitea,, Leipzig, 18B8, s, 
306. 

f Hajrdon, Diacases of the Heart and Aorta, Dublin, 1876, p. 2B2. 

J Arehiva Qin. de Midieine. 6"°' seri^, torn, viii 1866 ; vol. ii. p. IBS. 

g A TrealiM an Diittua of the Heart, London, 1839, p, 108. 

\ DueoMl o/th* Heart, Dublin, 1853. 

Ii IHctwnmaiTe Bticyelop. dca Sdrrur^ Miditalra, torn. iv. p. 392. 

• * Phymologk MidicaU dt la drculatioa du Sang, Paria, 1863, p. <70. 
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favoured the fonnation of fluid veins at its orifice ; yet 
Marey's support ia of no value when opposed to contradictory 
facts, while it is unfortunate for his theory that this murmur 
is always best marked, and often only to be heard, in the 
neighbourhood of the pulmonary artery, where a well-marked 
accentuation of the second sound assures us that the blood 
tension is actually increased. So usual and well defined, 
indeed, is this position of maximum intensity, that Marshall 
Hughes* has suggested the pulmonary artery itself as the 
source of this murmur. But this hypothesis is excluded, first 
of all because no murmur of strictly pulmonary origin could 
possibly he referred to all the four orifices in turn, as has been 
the case with the hfemic murmur; and second, because however 
singular a murmur of regurgitation in this position may seem 
to be, its causation ia by no means difficult to understand. 

The spantemia of chlorosis is what Beau has termed a 
serous polyfemia, a state analogous to that foUomng repeated 
venesections in which the red corpuscles are diminiahed and the 
serum increased. In this condition there is relaxation of the 
whole muscular system including the heart, hence there is 
progressive dilatation of that organ, not due to residual 
accumulation from defective power of expulsion, but simply 
to loss of elasticity. This dilatation is primarily compensated 
by means of the reserve force of the heart, and ultimately by the 
development of hypertrophy, as already detailed in relation to 
the similar lesion in aortic incompetence.! Beau, when experi- 
menting upon dogs and rabbits by bleeding them to death, found 
that the heart of those animals in whom serous polyiemia had 
been fully developed, was not only larger, more dilated, but also 
weighed from one-fifth to one-sixth more than that of healthy 
animals killed by one fatal htemorrhage from a severed carotid^ 
■ Ouy'i noipilai Itepirrls, wcond series, vol. vii. p, 191, 

t PflgB 8(. 

t Archivts Ocnemlei de Mididne, 4'" ami, torn. Lt., Poria, 1846, p, 160, 
The foltotring cubs provcB thut a, uimilar coDiIition ia not unknoKn m mnn. 
W.E.ieLB6. rulmitlcd inwWardXXXlI,, New Boyallnfirmarr, April 27tb 1880, 
kloiiriuB iicider s«rolB polytemia of a aerious tbaiottor (ptrmcious auu^mio) 
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and as the heart in chlorosis has also been noted as large by 
Bean* himself, by Raniberger.f Friedreich * Wanderlich.f and 
StarkJI the most probable assumption is that it is produced 
in a similar manner. Indeed the cardiac murmurs found in 
chlorosis are developed in a mauner so strictly in accordance 
with this assumption, as to afford an almost conclusive proof 
of its truth. For first of all we have the venous hum of 
serous polyfemia, uext we have an accentuated pulmonary 
second, followed closely if not accompanied by Nauuyn'a 
auricular nmrmur of mitral regurgitation, tlien a systolic 
murmur in the mitral area, sometimes a distinct tricuspid 
murmur, always more or less undulation iu the jugular veins, 
and lastly a systolic aortic murmur propagated into the carotid 
arteries. We can seldom trace this gradual development of 
these murmurs, because when the patient comes under treat- 
ment she gets cured, but we can in every case trace their 
gradual recession in precisely the reverse order to that in 
which they have just been described to arise. The aortic 
murmur being the first to vanish, and lastly the venous hum. 
The aortic murmur was long ago shown by Beau to be due to 
the large blood-wave sent on by the dilated and hypertrophied 
heart,l[ and its late development in chlorosis indicates of course 
the Ksnlt of hftnorrliago from the bowcU of long slanding, AU the mnnnniB 
ofchloroaia vere present in this citae. He died an May lltb 16S0. On post- 
mortem ex&miniitioD the whole anrface of the body iros blanched and anauiiic, 
rigor Blight. The heart mdghed 12§ oz., its muatular fibre on both sides wa« 
Tery flabby snd aniBinic, not fatty. The aortic valves were competent ; the 
cone diameter of the aortic oHGoowmI inch, of the mitral I'S, of the polmonnry 
artery 1'2, and at the trieuapid 2 inches. The left vuntncle measured S inches 
in length, its wall from i to ^ inch in thickness. The right ventricle measured 
4 inches in length, its wall J of an iooh in thickness. All the otbor oigang 
were blanched, no special cause of death was found. 

' Op.ciLp. 1S&, vide also his TraiU £ Austxtttation, Parts, 18,16. pp. S5G and 

see. 

t Lfkrbaeh der KrarOchtitai de» Hencns, Wien, 1867, as. 88 and 246. 

X KrankhtUeti dts Uenem, 2 oufl., &laiigen, 1867, a. 172. 

g Sandbuth der Fathnlogie vnd TherapU, Stuttgart, 18S6, Bd. iv. a. 3G4. 

{| Arfhinder Beilkundo, 18S3, n. V ; and QaatU. BcbdomadaiTe, 1863, p. 962. 

i TraUt fT AtiKullatioa, pp, 366 and B65. The history of " The Tositiou and 
Mechanism of the Ha-mic Murmur, " in a]| its forma, will be found detaOed in 
a pnlier by myself in tie Lanecl, September, 1877, p. 383. 
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the late development of the conditions upon which it depends, 
which are much more serious than those found in the earlier 
stages, thoufjh still, as every one acknowledges, within the 
range of curability. But dilatation with hypertrophy ia not 
always curable in one set of conditions, and always incurable 
in another, the degree of curability depends partly on the 
amount of dilatation present, to some extent on its cause, and 
partly also on the skill of the physician. If the cause he 
cumhle, the result may be remedied by nature or more 
certainly by art. And 1 know some, who many years ago were 
believed by competent observers to labour under incurable 
disense of the heart, who for years have been perfectly free of 
any trace of such disease ; while in my own experience, mauy 
liave been rescued from such a condition by skilful use of 
remedies, and 1 shaU presently relate the Jiistories of a few of 
these. But to this hopeful view there is also a reverse, and 
it has fallen to my lot to see sufferers from incurable cai-diac 
dLsease, who, not many years previously, had been a.s3ured by 
most skilful physicians that they had only a functional 
ailment, out of which they would grow ; while I myself have 
occasionally failed to cure a disease which to my thinking 
ought to have been remediable. We cannot doubt that the 
latter class of cases will be much diminished in number, by a 
due recognition of the tact that the terms functional and 
organic are convertible, when applied to dilatation of the heart, 
and signify merely an early and a late stage of tlie same disease. 
I have already mentioned that the basic position of the 
systolic murmm- in the earher stages of chlorosis ia due to 
the impinging of the fluid veins found at the mitral orifice 
upon the wall of the dilated aurielu, and to the fact that the 
dilated appendix of the left auricle comes to the surface at the 
base of the heart, just outside of the pulmonary artery. In 
this situation, the dilated appendix not infrequently gives 
rise to so distinct a pulsation that its movements can be 
traced by the cardiograph, and the history of several such 
cases has been published, and their cardiograms figured by my 
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former resident, Dr George Gibson,* while the pulsation is S^ 
I well marked aoJ forcible in some of these cases, that the late 
Dr Hughes Bennett sent me on one occasion a case of chlorosis 
I as a case of aortic aneurism. It is tlu«e years since I last saw 
I this woman, and she was then perfectly welLt It is no douht 
I Bomewliat puzzling to understand how a murmur of mitral 
I regurgitation comes to be heard at the base, over the auricular 
I appendix, instead of in its ordinarj- posilioiL This difficulty 
1 lias not, however, prevented Naunyn's view from being 
. accepted as valid in cases of ordinarj- mitral regurgitation, 
'■ by those well able to judge. The application of this view to 
the explanation of the murmurs of chlorosis, seems to me the 
only method of escape from the present chaotic state of medi- 
cal opinion in regard to their origin. It is based upon a condi- 
tion of heart long known to exist in chlorosis, and it legitimately 
and logically connects the various murmurs as they arise with 
I that condition and with those consecutive changes which are 
known to occur in its progress. Furthermore, it seems to me 
I that Naunj-n's view is even more applicable in chlorosis than 
' in any other form of heart afTection, because the essential 
I cardiac lesion in chlorosis is muscular relaxation and pro- 
gressive dilatation, henee at a comparatively early stage of 
the disease the dilated r^ht ventricle has separated the left 
ventricle from the chest-wall, while the dilated appendix of 
the left auricle has been pari passu brought into closer contact 
\ with it The fluid veins formed in the early stage of chlorotic 
regurgitation are of low tension and hut little force, hence 
I the vibrations they originate are but slightly propagated to 
the left ventricle, and ouly with difficulty from it to the chest- 
wall in the mitral area, where they are heard as an impure 
first sound. But on the other hand these vibrations ai* 
readily communicated to the wall of the auricle on which 

I • Lancet, Suptember 1877, p. *18; mdt nlso piiptr on "The- Khythiu of 

I Aiiri('Ql»r Inipulsfs," by tlio Bsme nutLor, in lh« Sd, Utd* Jour. October 

[ 1877, p. 2B9, and Mny 1878, p, 1012. 
I t EI1«n C admitted to Word XIII. Nov. 4(h 1809 i vitU also Ltmcet, 

\ Bepleml)crl877, p. 386. ^h 
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tSbbb fluid veins impinge, and are easily transmitted to 
the chest- wall with which the auricular appendix is in 
contact, becoming audible in the auricular area as a distinct 
murmur. By and by, as the regux^tation increases, and the 
ventricle hypertrophies, these fluid veins gain force suflicieDt 
to be communicated through the ventricle also, hence lu the 
later stages of chlorosis we have a mitral murmur associated 
with the auricular one. It is however quite possible that this 
murmur in the mitral area is really tricuspid, due to tha 
increased dilatation of the right ventricle, the apex of which 
may even occupy the mitral area ; this not infrequently occurs 
in mitral stenosis, it is not an improbable event in chlorosis, 
and it is of little consequence which explanation we accept, 
the actual truth probably embracing botli conclusions, being 
Bometimes due to the one cause and sometimes to the other. 

In the person of Helen Christison, Ward XIII. bed 9. 
admitted 12th February 1875, you have had an excellent 
opportunity of observing tlie gradual and consecutive dis- 
appearance of all the murmurs described, coincident with the 
restoration of the patient to perfect health. 

The central lesion, ao far as the circulation is concerned, 
upon which all these phenomena depend, is certainly an altera- 
tion of the blood revealed by a venous murmur. 

Slight venous murmur is often present without other signs of 
mischief, but when at all developed it ia invariably associated 
with an auricular murmur, and there.fore with some degree of 
cardiac dilatation. Chlorotic murmurs in the mitral area are 
more rare; usually there is little more than an impurity of 
the first sound, but occasionally the murmur is exceptionally 
loud and distinct, and if associated with a previous history 
of rheumatism, it may be impossible to decide— apart from 
the results of treatment — whetlier the murmur ia duo to 
chlorosis or to actual valvular disease. The following case 
aflbrds a striking instance of this; — 

Case XVII. — Elizabeth Heughson, a domestic servant. 
aged 19, admitted to Ward XIII. on 28th March 1873 
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examined 29tU Marcli. The patient is a middle-sized girl, of 
fair complexion and aniemie ap]>ettraiice. About two and a 
half yeare ago Bhe suffered from rheumatism and pain over the 
cardiac area; since then she has been liable to occasional 
rheumatic pains in various parts. She has been much exposed 
to cold and damp, from the condition of her abode in Oxford, 
and from having had to take part in the family wasliing. Her 
present illness came on in November last as simple weakness, 
which since then has been gradually increasing. She has not 
menstruated for the last two periods ; menstruation previously 
had been scanty. Except the circulatory, the other syAtema 
are normal, only her digestion is feeble, and her abdomen 
Satulent. The cardiac apex is felt to beat somewhat diffusely 
between the fifth and sixth ribs, two inches and t]n-ee-quart«r8 
from the left edge of the sternum. The cardiac dulness, one 
inch from the left edge of the sternum, commences at the 
upper edge of the third rib and extends downwards to the 
liver dulness ; at the fourth rib the transverse dulness begins 
one-quarter of an inch to the right of the etemnm, and extends 
across for a distance of five inches and one-quart€r. In the 
mitral area there is a loud blowing systolic murmur, which is 
propagated entirely round to beneath the angle of the scapula, 
and is followed by an accentuated second sound. In the aortic 
area the first sound is replaced by a murmur, followed by a 
weakened second sound. In the pulmonary area the first 
sound is also replaced by a murmur, which is loudest at one ' 
inch and a half from the left edge of the sternum, and is 
followed by a distinctly accentuated second sound. The pulse 
is lOS, small and feeble ; a loud bruit de diable is audible in 
the jugulur veins of the right side. She was treated by various 
preparations of iron, at first with digitalis, latterly in the form of 
the ammonio -citrate without digitalis. Under this treatment 
she improved in strength and regained a more healthy appear- 
ance, her palpitations almost entirely ceased, but her murmnr 
remained the same. On the 23d of May she was sent to the 
Convalescent Hospital, whence she returned for examination 
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on the 19tli of June; she was found to have completely 
regained all the appearance of health, her cardiac murmure 
had entirely disappeared, the accentuation oE the pulmonary 
second sound was gone, and the venous hum had also ceased. 
Thi8 case was one in which, though the chlorosis was well 
marked, yet the histoty of rheumatism was so distinct that we 
dared not hope for complete restoration. The result of the 
treatment showed that the valves had been quite unaffected, 
and that the whole of the very striking phenomena had been 
due to simple dilatation of the left ventricle, the result of 
chlorosis ; the absence of any remaining accentuation of the 
pulmonary aeoond sound conclusively proving that this was a 
case of actual cure by contraction of the cardiac cavity, nnd 
not simply a case of the vanishing of a munnur, the lesion 
remaining. 

I need not say how frequently during the course of acut*) 
rheumatism we find a systolic mitral, an auricular or so-called 
pulmonary, and an aortic murmur developed — the mitral some- 
times alone, the auricular occasionally by itself, but never an 
aortic murmur without one or other of the before-mentioned 
murmurs coexisting, all these phenomena disappearing on the 
return of health. After wliat has been already said, the reason 
for this is obvious ; the defective nutrition of the cardiac 
muscle, depending on the depraved constitution of the blood, 
ha.<j resulted in relaxation of the muscular tissue and dilatation 
of the ventricular cavity, this producing imperfect closure of 
the mitral valve, and hence a mitral murmur which has its 
position of maximum intensity at one time in the mitral area, 
and at another in the auricular area, according to circum- 
stances which have been referred to, whUo these murmurs are 
propagated in greater or less intensity into the pulmonary and 
aortic areas. When the normal condition of the blood is 
restored, the cardiac muscle recovers its tone, the mitral valve 
again closes perfectly, and all signs of a cardiac afl'ection disap- 
pear. Should tlie fibrous tissue of the valves or of the corda) 
tendime become thickened or shrivelled as the result of the 
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rheumatic process, then all the signs of incurable mitral dis- 
ease become developed ; sometiniea uninterruptedly cousecutive 
to those of the curable form ; at others, the curable form of the 
disease is temporarily recovered from, and the incurable terra 
subsequently developed after an uncertain interval of appa- 
rent health, sometimes apparently as tba result of ths primary 
rheumatic affection, at otliera, more evidently caused by the 
persistence of the rheumatic disease in a chronic, sub-acute, or 
chronically recurrent form. 

Mitral murmurs of a curable character are frequently found 
associated with chorea ; and though from the close connection 
which subsists between this disease and rheumatism," murmurs 
originating during its course occasionally become permanent 
and incurable, yet in a large proportion of these cases the 
murmurs are curable, and permanently disappear after the 
patient's restoration to health. In such cases it has been 
usual to ascribe the occurrence of these mitral murmurs to 
irregular action of the heart, the result of clonic spaam of some 
part of the cardiac muscle, particularly one or other of the 
musculi papillares, similar in nature to the clonic spasms 
which in this disease affect the voluntary muscles.^ Against 
this supposition, however, we have the facts, that while the 
theory of clonic spasm of any part of the cardiac muscle might 
account for au intermittent murmur, it is not auliicient to 
explain a mitral murmur, which, while it lasts, is constant 
and unchanging ; for such has been its character in my own 
experience, and I know of no recorded observations which 
controvert this view. Besides, " there is no good proof that 
involuntary muscular organs participate in the muscular dia- 



* After bU that has been so well written in regard to this matter, partioubrl]' 
bj Dr Jiiraes Uegbie in hia eiCBllent OontrOulum to fractiatl SlidieiMe, 
Edinburgh, 1882. p. 68, ftc,, it woms flnperflucms to give Ddditional orideoce, 
yet I mny be permitted to add that ! have repeatedly seen pntienta labouring 
under chorea, iu whom tlie convulsire niovemouts alternated with rheamatio 
inflammation of the joitita. 

t Walshe On Diaiam of the Heart and Great VeaxU, 8d ed. London, ISM, 
p. B6. 
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order,"* while " the admitted co-existence of rhythmical action 
of the substance of the lieart with this alleged tetanic and ir- 
regular contraction of the papillary muscles, which, aa proved 
by dissection, are directly continuous with the fibres of the 
ventricular walla, conatituea a still stronger objection to this 
theory."')" Eapecially if we "bear in mind the unity of the 
nerve centres, and the community of nerve-distribution en- 
joyed by both portions of the same fibres. "J On the other 
hand, the same deprivation of the blood, and consequent re- 
laxation of the muscular tissue, which is so marked in chlorosis 
and acute rheumatism, is even more exquisitely developed in 
chorea ; hence, there is no difficulty in referring the continuous 
mitral murmur in chorea to the same cause which has been 
already shown to be capable of producing it in those diseases 
referred to. 

There is hardly any form of febrile disease in which so- 
called hiemic cardiac murmurs have not occasionally been 
heard. In scarlatina, relapaiug and enteric fevers, they are of 
common occurrence ; in erysipelas, smallpox, measles, and pro- 
bably in all other febrile diseases, they are occasionally heard ; 
while in true tyhpus such murmurs are somewhat rare.§ 
When we consider that relaxation and softening of all the 
moacular tissues, both voluntary and involuntary, is common 
in all protracted forms of febrile disease, and when we also 
reflect that this alteration of the muscular tissue depends 
mainly upon altered nutrition, and must therefore vary con- 
siderably according to the previous condition of the patient in 



• Kirke'a Medual Times and Qaxilc, J8iJ3, p. 637. 

t Hnydcn, op. cU. p. 268. 

T Loe, cit. 

S For a history of the state of tho heart in tfphiia nnd other feren, and for 
on account of the mnrmnrs wliich nc«ur during their course, I beg to refer to 
Dr Stoke'i admirable chapter " On the Condition of tha Heart in Typhus 
Fever," in hii work aa DiMoaa of the Heart ami Aorta, Dublin, 18C4, p. 
349 ; and for an account of tlie morbid changes which are found in both 
the Tolantory and involuntary maedee of fever patients, I may refer to 
Zenker's Memoir, publishud nt Lifipaig in 18U, or to MurchitoD, on The 
ConHnual Fcceri i^ GkoI Britain, Loudon, 1871, pji. 248-B. 
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this respect, we see sufficient reason why in ill-nourished and 
aaeemic patients a less protracted disease should give rise to 
phenomena which in better nourished patients are only 
,■ occasionally observed, even when they have been exposed to 
a more severe and protracted disease. Hence the want of 
constancy in the cai-diac phenomena referred to in every 
disease ; hencu, too, their probably greater frequency in 
hospital patients. The alleged infrequency of such a murmur 
in typhus patients is readily understood, when we consider 
that to produce sonorous flui<l veins a certain energy of the 
propelling force ia i-equisite, and remember, also, that the 
cardiac muscle is frequently so enfeebled in this disease that 
murmurs due to actual disease of the valves disappear during 
its course, and reappear as the patient convalesces and the 
heart reacquires sufficieut force.* I'rohably enough, careful 
auscultation of the auricular area in every case of typhus 
would reveal a systolic murmur there as the first and earliest 
indication of failing cardiac power ; if this he not the case, the 
absence of this murmur can only be referred to the prevalence 
of auiemia over mere spanajmia in most cases of this disease — 
a condition exactly the reverse of that found in chlorosis, 

In all febrile diseases, whatever their character, the sequence 
of the phenomena, as observed by myself, has been precisely 
similar to that observed in chlorosis. And you will readily 
perceive how important a matter this is ; for if these chlorotio 
and febrile murmurs be actually due to dilatation of the 
heart, and if it be also true, as it undoubtedly is, that all, or, 
at all events, all but an infinitesimal proportion of such cases 
make a perfect recovery,t then we must very considerably 



* stokes, op. nit p. 416 ; rMnpitulolion, 17, Sc 

+ Wc uU know thrit clUorotie murmurs ordinnrily resalt in perfect care, asd 
in regard to those occnrring in the course of fevers, Stokes says, "Of many 
huudreda of cssch of wuak anil softoued hearts obserrcd duritig tliD List twelva 
fMra, tra cannot adduce a. single inxtuiiuo of orgaujc diBcaso of the Ileut 
whtcU could bo traced to any injury done pending the typhous sifoetion." — Op 
cit. page 374, and we must remumbcr that under the term " typhous" StoksA 
includes not typhos only, but also enteric and relajiaing feven. 



enlarge the area of curable cardiac affections, and there can 
be no doubt that this is the case. I do not now of course refer 
to the Bimple vanishing of murmurs, duo to oiyanic valvular 
lesions, which are permanent, as can be readily proved ; in 
such cases, of course, there is and can be no real cure, but to 
those numerous cases of positive dilatation of the ventricular 
cavities, which may range, as we have seen, from the most 
unimportant case of chlorosis up to a very serious amount of 
cardiac dilatation, the curability of these being simply a 
question of degree. In chlorotic and febrile dilatation, cure, 
as we know, is the rule ; in dilatation from other causes, it ia 
perhaps the exception, but it may always be aimed at, and is 
not infrequently attained. In simple dilatation of the right 
ventricle, the result of bronchitis, the cure of the bronchitis is 
usually followed by cure of the cardiac afl'ection, but to this 
we shall recur in speaking of diseases of the right side of the 
heart. In dilatation of the left ventricle from ordinary causes, 
WEually occurring at or beyond the middle period of life, and 
depending upon arterial atherosis, so often euphemistically 
termed the gouty diathesis, or upon strenuous exertion accom- 
panied by the free use of alcohol, the patient seldom comes 
under treatment till the right ventricle is also affected 
secondarily. Yet, even in these cases, very great improve- 
ment is of common occurrence, and in a few a positive cure — 
or at all events one of some permanence — is actually attained. 
I may give the following cases as very interesting and 
instructive examples of this; the cases are of course very 
much condensed, only the salient points in the cardiac lesion 
being referred to : — 

Case XVIIT. — Henry Welsh, a labourer, aged 61, admitted 
to Ward V., 17th November 1874, complaining of pain in the 
chest, shortness of breitth, swelling of the stomach, and 
occasional palpitation. About thirty years ago this patient 
had an attack of rheumatic fever which lie says lasted twenty 
weeks. For the last ten years he has liad occasional pains in 
the left haunch and arm, which he calls rheumatic; with 
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these exceptions, his health was perfect up to last August, 
when he was suddeuly seized with severe paia ill the front of 
the chest, accompanied by shortness of breath and expectora- 
tion ; this lasted about a week. After this recovery, on 
attempting to work, lie found that the slightest exertion pro- 
duced breathlessness and much feeling of weaknesa ; the pain 
in the chest felt at first abated, but left behind it a soreness 
which still continues. About a month after his illness, he 
first noticed swelling of his feet at night, and since then he 
has remained much in the same condition. The patient is a 
well-built powerful-looking man, nearly six feet in height ; 
his muscles are, however, soft, and he says he has lost much 
tlesh. Now he can lie in any posture, but till six weeks ago 
he required to have his head raised on account of breathless- 
ness. Expression of face natural, skin natural, temperature 
SS'G". The soreness complained of is referred by patient to a 
point about the middle of the sternum ; it is always present, 
and thouf;h not very severe, it becomes worse upon any exer- 
tion, He has no dyapucea when at rest, but on making any 
exertion a choking sensation is perceived, referred by him to 
the part where pain is felt. At first, was much troubled with 
palpitation, but this is not now so frequent. Pulse 92, com- 
posed of alternate strong and weak beats ; at times the force 
of each beat is tolerably uniform, hut accompanied by inter- 
missions and occasional double beats. The veins generally are 
not distended, the external jugulars are slightly so, and 
pulsate distinctly, but do not fill from below on pressure 
being made on them with the finger. The cardiac apex beats 
between the fifth aud sixth ribs, four and a half inches from 
the mesian line ; no other pulsation is visible. On palpation, 
the cardiac impulse is felt to be feeble and irregular, both as 
to time and force. On the left side, one inch from the 
sternum, the cardiac dulness does not rise above the third rib. 
Transversely, in the plane of the fourth costal cartilage, the 
dulness extends from half an inch to the right of the sternum 
to four inches to the left of the left edge of that bone. On 
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auscultation in the mitral areaa high- pitched systolic mnrinur 
is heard, accompanied in three beats out of four by a partially 
closed first sound ; in the fourth the murmur alone is audible. 
The maximum intensity of this murmur is in the mitral area, 
but it is propagated distinctly round to the angle of the left 
scapula. In the mitral area this murmur is followed by a 
somewhat obscure second sound. In the tricuspid area a loud 
but low-pitched systolic murmur is distinctly audible, accom- 
panied by some portion of a fiiBt sound, and followed by a 
second sound, which is sharper than that in the mitral area. 
At the base the first sound is closed, the pulmonary sound 
markedly accentuated. There is no venous murmur. Thia 
patient gradually improved under treatment, till, od his dis- 
charge on tSth February 1875, the ooly evidence of cardiac 
disease present was a slight impurity of the first sound iu the 
mitral area, and an almost imperceptible accentuation of the 
pulmonary second. The tricuspid murmur had entirely dis- 
appeared. 

Time alone can prove whether in this case there was slight 
damage to the mitral valve, dating from his rheumatic attack 
thirty years ago, or whether, as seems probable, his sole lesion 
was dilatation of both ventricles, dating from his febrile — 
probably bronchitic — attack of August last. In any case, his 
improvement was both marked and remarkable, and the eon- 
traction of both ventricles, but particularly of the right one 
unmistakable. 

tn the following case, the nature of the lesion is less open 
to question, and the improvement even more extraordinary : — 

Case XIX, — Euphemia Lawson, a domestic servant, ad- 
mitted into Ward XIII. on the 2Gth September 1872, labouring 
under breathiessness and swelliug of the lower extremities. 
In this case there was forcible pulsation at the lower part of 
the sternum, pulsation of the jugular veins, and slight increase 
of the transverse dulness of the heart. In the mitral area a 
blowing murmur, and in the tricuspid area a similar murmur 
of a somewhat lower pitch completely replaced the 
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sound. These murmurs were propagated into the Hortic aud 
pulmonary areas ; the aortic second sound was weakened ; the 
pulmonary" second much accentuated. She never had any 
rheumatism whatever, but had hard work, and was rather given 
to the abuse of stimulants. About three months after admis- 
sion, at the hour of visit, we were suddenly called to her 
bedside to find her completely unconscious, and paralysed on 
the left aide. The unconsciousness passed oft' within half an 
hour. The paralysis of the arm ceased to be noticeable in a 
few days ; and, after the lapse of some weeks, the paralysis of 
the leg was only ruvealed by a sliglit dragging, which ulti- 
mately quite disappeared. Under treatment, all her cardiac 
symptoms also vanished ; and, at her discliarge, on the 26th 
of March 1873, the only detectable sign of what had originally 
appeared to be a most serious disease, was a slight blunting of 
the first sound; all the murmurs had quite disappeared, and 
even the accentuation of the pulmonary second could no 
longer be detected. She was so well that she left the Infirmary 
to go direct to service, and in service she has been ever since. 
I have during the time that has elapsed had occasion to see 
this patient frequently, and have always found her heart as 
it was when she was dischai^ed." 

• Angiiat 18tb 1876. — Enphemia LawBon lias again come under treatment. 
She has (edeiun of tlie lower extrumitiiui to no grent extent, breathlessness, kdiI 
Bome rhonelii and frotliy wateiy spnta, tho latter coming on after admisHiDii. 
Her heart U by a repi-tition ol the or^nnl caiiaes again dilated, she has igain 
pnlaation beneath the lower p»rt of the aternnm, no perceptible ai>ci bout, and 
uU the other lymptomB as above deBcribed ; the pulaution of the lii^art U hawcTer 
more forcible than itwa«, obviously hypertrophy is be^ning to tweoine ataod- 
ated with ths dilatation, this ia to my, a heart rehabilitated by hypertropbic 
uontractlon baa again become dihited, the hypertrophy coDtinoing ; now there- 
fore VB have the commencement of what is termed the dilated gouty hewt. 
We shall atill 1 believe be able to rehabilitate it, but leas effectually tluui 
formerly, aud slighter disturbance will bring back the dilatation, until at last 
-we hnve the usual termination of such cawH, general dropsy and death from 
DSthonia. It ia interesting to note that slie haa now not ijte alighteat trace of 
any paralysb remaining. — Nov. 41hl87B.— It is perhnpa even mora intenwtillg 
to hare to record that thia patient improved ao much iinder treatment, that 
she Kus discharged on Scptcmbri 19th with her heart on(« moi^ completely 
rehabilitated. Eupbemia Lawaon came again under treatment on Fvbnnt/ 
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But perliape the most remarkable case of cure oE a dilated 
heart was that of Mrs G." who was admitted to Ward XIII. in 
the beginning of 1877, labouring under intense spanaBuiia, due 
to an abortion occurring in the course of typhoid fever ; she 
had a loud venous hum, and a distinct pulsation accompanied 
by a loud systolic murmur in the auricular area, one inch and 
a half to the left of the steruum in the second intercostal 
space. After some months of treatment she was dismissed 
cured, all her symptoms and physical signs having disappeared. 
Her home was not all it ought to have been, and in a few 
months she returned with a relapse of all her syiuptonia. She 
was adrised to come into hospital, but preferring to remain at 
home, she was tUsmiaaed with a prescription for a ferruginous 
tonic. She did not improve, however, and was readmitted to 
Ward XV. in October 1877, labouring under general dropsy, 
and passing only a small quantity of urine deeply tinged with 
blood. Her heart, particularly the right side, was greatly 
dilated, there was a loud systolic murmur in all the cardiac 
areas, and well-marked jugular pulsation. The essential pai't 
of her treatment consisted in the administration of digitalis, in 
large doses for short periods, twenty to thirty iniiiinis of the 
tincture or a proportionate dose of the infusion being given 
every four hours till a decided effect was produced on the 
heart. The digitalis was then pretermitted for a time, and 
duriug this interval iron, iron and quinine, or iron and arsenic 
were administered to improve the state of her blood. In this 
way her strength was gradually improved, her dropsy removed, 

Sth 187fl, and after mudi suffering from ever recuiring embolisma, she dieil on 
April 20tli lS7fl. Hur heart vros much dilittoil nnd someirlist hypertropliied, 
in it were nnmerous thrombi. TIir vidves, mitral Mid aortic, were slightly 
athorosed. othorwiso natnral. During her lost period of residencij in hoiiiiital 
ahe presented a rare form of cardi&u irregularity at tlie iiigBininsl type, tlio 
right and left ventricle Kltematoly predominating, and the carotid aitevy and 
jDgular vein pulsating alternately. This case has been publisheil in txletaa 
along Kith another similar one hy my then resident Dr C. S. Roy, in the £d, 
Med. Jour. Jan. 187S, p. GS4. 

• This ease na it was when first admitted will be found narrated in full in the 
Ed. Mai. Jour. October 1877, p. 302, by my reaidunt Dr Seorga Gibsoo, who 
liiis ulso given a cardiogram of ber auriculnr pulsation. 
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Rud hor huart contracted, eo that in Jane ISTd die was ex- 
bibiturl Lo thu Medico Chirargical Sodetj withoBt b taoe of 
niiiriiiur, wilhuiit any acceutustJon of the polnomiy Beomd, 
And with only a slii^lit hypertrophy 6t the beait remainiiig m 
thu Molu indictttion of serioas disease whicb bad existed.* I 
Mw thii patient lutely (June 1830) ; she is in perfect bealth, 
and, presotits tio indicntioa of heart trouble bejood a blont 
flml sound, nnd a triHiog increase in the force of the apex 
bunt. 

Von will aaa. tlieii, that cardiac dilatation is by no means 
linpcldHH ilinuaso ; that it is ini'ariably accompanied by mil 
m^iirKitntion, which, in more severe forms, is associated with' 
IHuuHpid ru^tiiiyitiition also ; that in its slighter fonns. it is 
Madily uumblo, and is almost invariably cnred; and that, 
tVoii ill itn moro severe toTioa, it may occasionally he cured 
And is nlwityH susc^ptiblu of considerable amelioration, the 
only oxcHptious bt'ing those neglected cases associated with 
ItDtnhlo ocouiitric hyiwrtropby, forming what is termed 
gouty heart. 

In Himplti iililnmtic oAse-i, it is sul^cient to improve 
quality uf tlio blood to secure a perfect cure. For this, m 
evnry ouo knows, there is no remedy equal to iron; and 
though Mmiill domes of ferru<;inou9 tonics, especially if cod> 
Itnnud for a lon^ time, iiro frequently sufficient, still, the larger 
the doBo ({ivon thit moru rapidly the cure is obtained ; and I 
purfootly HRreo with Niemeyer, that there is no combination 
in which iron mny be more freely odmiuiaterod than aa Bland's 
pills-— two gntina and a half of sulphate of iron, aud the 
.quantity of carbonate of potass, made into one pill wil 
lanucilago, Three siu'h pilUuro to betaken three times a day, 
liul till) dosu is to hii inureased by one pill each day till five 
ills are takfln tlmie times a day. The remedy to be con- 
.Unued for six weeks from its commencement, when the cure 
'Will he complete. Tliis remedy, notwithstanding the large 
imount of iron given, does not uaunlly constiptite the bowel&j 
• Viilo Ed, Med. Jour. Juno 1878, p. 1120. 
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WLen the dilntation ia more markeJ, the tonic action of 
digitalis on the heart will be aUo required, and the dose of 
this drug must vary with the requirements of each case. In 
serious dilatation it is often neeesaarj to give lai^e doses at 
regular intervals till a decided effect on the heart is produced, 
then pretermitting the digitalis for a time, and giving iron 
pretty freely during the interval. It is better to avoid giving 
iron with digitalis, aa sickness ia then very apt to be produced. 
In less serious cases small tonic doses of digitalis or digitaline 
will suffice, and these may be given night and morning, while 
iron with or without arsenic may be given simultaneously, 
along with the food. To show how long small doses of 
digitalis may be continued without risk, and how benelicial is 
their action, even in apparently untoward circumstances, I 
may mention that I recently saw an old gentleman, of over 
80 years of age, who has been taking these doses of digitalis 
for more than four years regularly. When first seen.hia heart 
was so weak that it^ action was almost imperceptible ; he had 
a feeble pulse, and was subject to frequent faintingfits. Now 
he rarely has an attack of this nature, has a good pulse, and 
a firm, forcible apex beat.* Of course, good nourishing food 
must be given, fresh couuti'y air must be recommended, and 
perfect rest, or at least the avoidance of all but the most 
moderate exertion. Stimulants in younger patient* are best 
avoided ; in elderly patients they are often useful, and occas- 
ionally necessary ; but must be used with caution, as simple 
tonics, and never as goads to exertion, otherwise they do aa 
incalculable amount of harm. 

" Jano 1880. Tliis old gonllomau is still allys, and takes his digiUIis, but 
not so regularly as formerly. He vas 77 wlien he first cnme nndei tnutment, 
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LECTURE VII. 

ON TRICUSPID REGURGITATION, CURABLE AND INCURABLE. 

Gentlemen, — In speaking of the munnurs connected with 
mitral stenosis, I have already referred to ooe case of tricuspid 
stenosis, the existence of which was determined by the result? 
of a post-rriortem examination * Since that time we have had 
in Ward V. another case in which the mode of propagation of 
the existing presystolic murmur left no doubt upon my mind 
that we had to do with stenosis of the tricuspid valve as well 
as with that of the mitral valve, f Happily we were enabled 
to discharge this patient somewhat improved ; and, so far as I 
know, he still survives. Two other cases of tricuspid stenosis 
have also been recorded by Dr Haldane,J in one of which the 
diagnosis was made during life. In little more than ten years, 
therefore, we have had in the Edinburgh Infirmary four cases 
of tricuspid stenosis, so that this form of lesion, though 
infrequent, cannot be ignored. Of course, as I have already 
mentioned, in regard to the mitral valve, § stenosis in its most 
frequent form involves regurgitation also, and, indeed, in two of 

♦ Vide Case IX. p. 121. 

t Case of Martin Kelly, aged 16, admitted to bed 6, Ward V. on Janaaiy 
26, 1874 ; discharged March 19. 

X Edinburgh Medical Journal^ September 1864, p. 271. So far as I know 
these are all that have been recorded ; there is every reason to suppose, 
however, that others have occurred, esi>ecially as I am conscious having occa- 
sionally seen in the post-morteyn theatre hearts in which thickening and slight 
shortening of the segments of the tricuspid valve had occurred. 

§ Lecture V. y. 136. 
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these cases the fact of tricuspid regurgitation was distinctl 
established during life* Of course this form of tricuspid 
regui^itation is absolutely incurable. I have also already 
meutioned that tricuspid regurgitation — the result of dilatation 
— is a frettuent concomitant of mitral stenosis, being earlier 
developed and more remarkable when tliat has occurred early 
in life, and is associated with any considerable degree of aortic 
hypoplasia, forming the almost invariable prelude to the end 
in all sucli cases.f In cases such as these the tricuspid 
regui^tation is always considerable, and its e fleets upon 
the systemic venous circulation well marked ; it is, of course, 
incurable, though, as already noted, it may be — especially at 
first — somewhat modified by treatment, and the inevitable 
end postponed ; the degi'ee in which this can be done depend- 
ing upon the amount of stenosis present, as well aa upon that 
of the aortic hypoplasia. But, as a rule, the dilated condition 
of the right side is persistent, and the hypertrophy ere long 
becomes considerable, so much so that at times the right 
ventricle forms the apex of the heart, and the left ventricle 
appears like a mere appendix attached to it.| 

The physical signs upon which we rely as certain indications 
of tricuspid regurgitation are few, simple, and easily recog- 
nised. First, as the result of the dilatation of the right ventricle, 
and of its anatomical position in front of the left ventricle, we 
have a disappearance of the apex beat from its usual position, 
and its replacement by an impulse just beneath the lower end 
of the sternum, which is more or less heaving and forcible in 
proportion to the degree of hypertrophy present. Even in 
perfect health, if we place one finger on the apex beat, the palm 
of the hand resting on the lower part of the sternum, and hold 
our breath aa long as possible, the apex beat will be felt 

* Sdinburgh MaIiealJourwil,loe ell., pp. 271, 272. 

t Leotura V. p. 1B7. 

t Case XIV. p. H!. Many similar cases have aLto occurred, anil iiidoed I 
may bb well uow saj that all the vatea recorded ore selected rvpresentatiro canea, 
each one must therefore be takon as a saniple of a group, and not merely ae a 
sijigle inatujice of auy ]>cculiarity. 



192 



CLINICAL LECTUHES ON 



gmdually to become fainter, and may quite disappear, at fl 
Bftme time that an obscure puliation is felt just beueath the 
sternum. The reason for this is that as the lungs become con- 
gested, the blood, unable to pass onwards, accumulates iu the 
right ventricle, gradually dilating it, swelling it out like 
water cushion in front of theleft ventricle, which is thuspushf 
deeper into the cavity of the chest, consequently the 
fails to reach the chest-wall, end ceases to be felt. 

On percussion we have an increased breadth of dulneas 
the level of the fourth rib, the result, however, rather of 
secondary dilatation of the right auricle than of any increased 
breadth of the ventricle. 

On auscultation in the tricuspid area, the sternal end of the 
fourth, fifth, and sixth ribs, wo usually b&ve a loud systolic 
murmur, which is propagated with more or less distinctness 
into all the other cardiac areas, but has its position of 
maximum intensity at the spot referred to. When mitral 
regurgitation coexists with tricuspid regui^ttation. we have two 
foci of maximum intensity for the systolic murmur, one in the 
tricuspid area, and one in the mitral area ; there is often also a 
difference iu pitch between the two murmurs, but sometimes 
the one and sometimes the other has the higher pitch. Like 
most of the cardiac murmurs, the systolic tricuspid murmur is 
occasionally absent, even when all the other signs of tricuspid 
regurgitation are certainly present, the murmur being al' 
the least reliable sign. 

Even without any notable regui^itation through the trioni 

■valve, if pulmonary congestion, and consequent overSlling 

the right ventricle, has persisted for some time, we have as its 

necessary result great congestion of the right auricle and of 

I the systemic veins. This naturally attracts attention in the 

f right external jugular vein, which in such circumstances is 

I always more or less turgid, and frequently undulates with a 

I wavy motion communicated to it by the systolic percussion 

I of the tui'gid tricuspid valve through the medium of the blood 

I in the over distended auricle, which has all the elasticity 



ike a 

38 (^^^ 






DISEASES OF THE HEART. 

a compresBed fluid. When, however, from long continued 
tricuspid regurgitation, the distention of the veins has become 
80 great as to render nugatory the action of the valve at the 
root of the external jugular, where it enters the Bubclaviau, 
then we have distinct systolic pulsation in the external 
jugular vein, the vein filling from below Bynchronous with 
each venti'icular systole. This pulsation is more or less 
evident at all times, according to tlie size and visibility of the 
vein, but is always best marked in elderly persona, in whom 
the external veins are usually larger, and the quantity of 
adipose tissue covering them less than in younger individuals. 
Compression of the vein at the middle of the neck, by stopping 
the downward flow of blood, makes this systolic reflux more 
Tiaible and remarkable. Jugular pulsation is usually present 
when we have a systolic tricuspid murmur, and it is sometimes 
visible when no murmur is audible; still, as it is always the 
result of great previous venous turgescence, it may be alwuya 
accepted — even in the absence of murmur — as an indication of 
existing tricuspid regurgitation, provided the otlier signs 
already referred to be also present. Should, however, the 
anhstemal pulsation be absent or slight, it may be inferred us 
possible that the jugular pulsation may only be the remanent 
result of a pre-existing tricuspid regurgitation, after the valve 
has been perfectly rehabilitated, what would otherwise have 
been only an undulation, retaining now its distinctly pulsatory 
movement. It is thus obvious that jugular pulsation is 
always a sign of existing or of pre-existing and i-eadily repro- 
ducible tricuspid regurgitation, and is, therefore, a sign of 
considerable importance. But the jugular vein is not the 
only one which is filled by the systolic reflux, and from the 
absence of valves, the considerable size and the depending 
position of the vena cava inferior, the regui^'itant blood must 
flow with great freedom and directness down that vessel into 
the liver. Hence hepatic pulsation is a phenomenon which 
may be observed, in many cases at least, even prior to the 
occurrence of jugular pulsatioiL Hepatic pulsation may, 
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however, be caused in a threefnlil manner. Firstly, we may 
have aimply a systolic depression of the liver, chiefly the left i 
lobe, synchronous with the contraction of the ventricles, and 
apt to be regarded as the pulsation gf the heart iteelf. 
Secondly, we may have a heaving of the whole maas of the 
liver, due to a movement communicated to it by an aneurism 
of the descending aorta, or by the vena cava, which is often 
enormously dilated," This pulsation is not synchronous with 
the ventricxilar systole. And thii'dly, we may have a dis- 
tinctly expansile pulsatory movement also communicated to 
the whole mass of the liver, by the systolic pulsation of the 
hepatic veins ramifying within It ; this pulsation is also 
delayed, and is not synchronous with the ventricular systole. 
The two latter modes in which hepatic pulsation may be pro- 
duced, are signs of a much more advanced and more serious 
degree of cardiac dilatation than suffices to produce it in the 
first-mentioned manner ; hepatic pulsation which is retarded 
and is not synchronous with the cardiac systole is, therefore, 
an important diagnostic phenomenon. There is no doubt that 
these forms of hepatic pulsfiUon have not usually been suffi- 
ciently discriminated, and that hepatic pulsation Iiaa been 
too generally referred simply to the ventricular impulse, even 
when the absence of synchronism has been distinctly recog- 
nized. Thus AUan Bums refers to a most furious pnlsation 
in the epigastric region, " produced," as he says, " entirely by 
the dilated heart," in which, from the absence of synchronism 
between the heart and the pulsating tumour, no one aver 
doubted but that the patient had an aneurism of the cteliac 
artery.+ In very rare casffl pulsation of the superficial veins 
has been observed as the result of tricuspid regurgitation, but 
it is so extremely uncommon as to be unimportant 

It is usually said that tricuspid regurgitation alters or 

removes the preceding accentuation of the pulmonary second 

sound. It certainly must alter it, but inasmuch as we have 

not before us the two conditions simultaneously, we never can 

' Viit p. 8. \Op.ca., p. 2U. 
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Wy to what extent it ia changed. But it never does and never 
con altogether remove it, because the esseutial cause of the 
production and maintenance of trictispid regurgitation is 
JncreaBe of the blood pressure \vithin the pulmonary circuit ; 
so long, therefore, as tricuspid regurgitation puraista, the 
pulmonary second sound will be always accentuated relative 
to its normal and to the aortic second, which from the same 
cause must be enfeebled. 

As already said, mitral stenosis is a frequent cause of serious 
tricuspid regurgitation, and the earlier in life the atenosis 
occurs the more rapidly, aa a rule, the tricuspid regurgitation 
follows, and the more serious the prognosis. But any intra- 
cardiac obstruction in the left heart to the circulation may 
give rise to tricuspid regurgitation, hence simple mitral re- 
gurgitation fi'om dilatation of the left ventricle ia not infre- 
quently accompanied by this form of disease. This, however, 
rarely occurs early in life, is never relatively so excessive, and 
the dilatation and hypertrophy of the right side usually progress 
pari passu with the similar affection of the left side. At first 
by treatment we may be able to rehabilitate the tricuspid 
valve ; but uuless we can also rehabilitate the mitral, we only 
gain a temporary postponement of the end. Stall this end is 
never so rapidly reached as in great mitral stenosis ; and from 
the simultaneous implication of- both ventricles, and the 
lengthened duration of the disease in such cases, the whole 
heart frequently becomes enlarged to a veritable cor bouinum,* 
before the gradual transference of the blood from the arteries 
to the veins culminates first in general dropsy and lastly in 
fatal asthenia, and careful treatment may do much to mitigate 
the inevitable evils and to postpone tlie eud. Great obstruc- 
tion at the aortic orifice has, of course, a similar effect with 
mitral stenosis, but such extreme aortic constriction is really 
BO rare as to be of little practical importance as a cause of 

* An adjective, bj the n-n;, which, though unaaiuil, ia yet atrivtly cUul- 
cal, u we find " Medulla borina " spokieD of, Theodor. FiiEdui. Dt d^ia, 
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tricuspid r^urgitatiou. On the other Iiand, aortic regai^ 
is frequent enough, but its own peculiar sources of mortality 
are such as to anticipate any important alteration of the right 
ventricle* It is only comparatively rarely, therefore, thi 
aortic regurgitation gives rise to tricuspid regurgitation of 
senous character. 

Next to diseases of the left side of the heart, diseases of th« 
lungs are those which affect the right ventricle, and of those 
only two are of ,much importance. Chronic and especially 
tubercular diseases of the lungs only exceptionally prodnca 
any alteration of the right ventricle, because of the simultane- 
ous diminution of the amount of blood circulating. Acata 
diseases, such as pneumonia, never last long enough to produoa 
any serious alteration of the right heart, and even pleurisy, 
with great efl'usion, is seldom aufliciently protracted without so 
much diminution of the mass of blood as to cause consecutivB 
diliitatiun of the right side to be a comparatively rare goiu' 
plication. It is otherwise with bronchitis — acute or chronio 
— in which the obstruction to the cireulation is great, lasta 
sufficiently long, and is accompanied by no diminution of 
the mass of blood sufficient to nullify its dilating effect upon 
the right ventricle. In bronchitis, therefore, we have, next 
to mitral stenosis, the most common cause of considerabla 
tricuspid regurgitation. But inasmuch as bronchitis 
curable disease, the tricuspid regurgitation depending upon it 
is evanescent, of short duration, and does not always recur 
even with a return of its cause ; because, of course, cardiao 
dilatation presupposes loss of tone of the canliac muaclei, 
which may be pyrexial in character, or of defective nutrition 
either of general or local origin. In the first instance the 
rehabilitation of the ventricle is generally complete and more 
or less permanent, while in the second instance any possible 
rehabilitation largely depends upon the cause of the abnormal 
nutrition. 

Emphysema of tlie lungs, which is the only other pulmonary 
• r«& Lecture IIL, p. 02. 
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cause of tricuspid regut^tation,* 13 a more serious one, because 
it necessarily presupposes a greater or less Uuiitation of the 
area of the pulmonary capillaries, and consequently an 
obstmction to the circulation as permanent and incurable as 
that of any equivalent amount of miti-al stenosis. Tricuspid 
regurgitation following emphysema of the lungs is therefore a 
disease the prognosis of which is of quite as serious an import 
in regard to curabOity as that following mitral stenosis ; but, 
as we shall by and by see, the prognosis as to longevity is not 
by any means so grave. It has, however, certain physical 
signs peculiar to itself, to which I shall presently refer. 

The following case presents a well-marked example of 
curable tricuspid regurgitation : — 

Case XVn. — William Savage, aged 38, a labourer, admitted 
to bed 3, Ward V., on March 24. 1870, complaining of great 
difficulty of breathing, cough, and expectoration. On admission 
the patient stated that he worked in a quarry, was constantly 
liable to chills, — the results of exposure to cold winds while 
heated by hard labour, — that the present attack was the result 
of one of these chills, and that be had repeatedly suffered from 
similar attacks, in two of which he had been treated by copious 
venesections. He was tall and strongly made ; his counten- 
ance swollen and dusky ; he suffered from orthopntea ; his 
skin was cool; his finger-tips purple. On inspection the 
apex beat was seen to be absent, and instead of it we bad a 
pnlsation beneath the lower part of the sternum and in the 
scrobicidus cordia On palpation the chest was felt to expand 
equally in all directions, and a systolic heaving impulse was 
felt beneath the lower part of tlie sternum, the apex beat 

" It w aomewhnt stningp that C. Gerbardt, who distinctly recognises tbe 
ioHaoace of pulmonaiy emphysema in prodaciiig diUtation and hypertropby of 
the right side of tbe heart, sltiruld yet refer the xjstolie iDUnattr Bccompanyiiig 
thu to mitral regurgitation, nbioh hu auppuses to be produced iu sume extra- 
ordinarj nuumor by the defeotiro btood snpply ic the left side uf the heart and 
thearteriea. Ho apeaks of this ao^alled uiitrnlBysto!i«mununraa"ein teichen 
localer tnsEtoit:" {Lthrbuch der Auscultation unH Feraatu»i,Tv.bmgea, 1671, 
p. Ml). 
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being absent from its usunl poaition. The percussion sound 
over the chest was Donnal, except a slight increase of the 
transverse dulness of the heart, which at the level of the 
fourth rib commenced nearly one inch to the right of the 
sternum. On auscultation the cheat was found to be so full 
of moiat crepitation and a few rhonchi as completely to obscure 
the heart's sounds, except that the pulmonary second was 
heard to be distinctly accentuated. Large jacket poultices of 
linseed meal were ordered ^to be applied over the whole chest, 
and the following prescription : — 

ft AminoiiiiB carbonatis, . . , 5 ii. 
SpirituB cbloroformi, • - ■ 3 'v- 
Decocti senegK, . ^ vi. 

Sig. — Cochleare inagnmii tuiJuiue quarlA liorfl, 

March 25, — Slept badly on account of his ortbopnoea ; 
whole surface livid, otherwise unchanged- To have infuaion 
of digitalis instead of the senega. March 26. — To-day he was 
somewhat better, and a systolic murmur could now he heard 
in the mitral area replacing the first sound. A systolic mur- 
mur was also distinctly heard in the tricuspid area, and in the 
aortic area a murmnr replaced the first sound, the closure of 
the semilnnar valves being distinctly heard. Next day, the 
27th of March, the lungs were so far free of crepitation that it 
was possible accurately to diH'erentiate the mitral from the 
tricuspid murmur, and the patient could now sleep well in the 
recumbent posture. On the 29th of March the patient felt 
almost well, had but little cough, bis breathing was easier, and 
colour natural. On 1st April it was noted that though the 
tricuspid murmur was still distinct, yet the pulsation of the 
right ventricle was chiefly confined to the lower part of the 
Btt'rnum, and was hardly perceptible in the epigastric region. 
On 2d April it was noted tliat the cheat was free from crepita- 
tion, and that no murmur was audible in any of the cardiac 
areas. On 9th April he had an attack of pleurisy on the right 
side, with friction, which was unaccompanied by any return of 
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his cardiac symptoms. IL was, under appropriate treatmeot, — 
chiefly poulticing, and the administration of iodide of potassinm 
— recovered from in two nr three days ; and the patient was 
discharged well on 18th April. On 15th December of the 
Kiuae year (1870) this patient returned to hospital, complain- 
ing of some dyapnuMi, cough, pain over the lower part of 
sternum, and slight pulsation in the epigastrium. On auscul- 
tation his cardiac sounds were found to be distinct and free 
from murmur, the pulmonary second accentuated. Fine 
crepitation audible over the right base anteriorly. Percussion 
normal. A jacket poultice and rest were prescribed, 
and on the 26th of December he was dischai^d quite 
well. 

Now, the first remark I have to make in regard to this case 
is that the coexistence of a mitral murmur with a tricuspid 
one, due to pulmonary obstructicn, must certainly be a rare 
phenomenon, yet it is a possible one ; and it is recorded as my 
distinct impression at the time. If it be correct it is a further 
and important proof of the influence of febrile muscular 
relaxation in promoting curable mitral regurgitation, even 
under circn in stances otherwise unfavourable for this develop- 
ment ;• while even if it be a mistake it in no respect 
invalidates the importance of the case as a remarkable instance 
of curable tricuspid regurgitation — of which all the other 
phenomena were present — depending upon pulmonary obstruc- 
tion of a temporary character. I have selected this case as 
an example of this affection, mainly because we had in this 
patient a subsequent opportunity of observing the permanency 
of the cure. The following ease la an equally instructive 
instance of tricuspid regurgitation, incurable, not because it 
depended upon dilatation of the right ventricle, but because 
that dilatation was produced by a permanent and irremediable 
form of pulmonary obstruction. 

Cabe XVin.-|- — Andrew Laidlaw, a cabinetmaker, i^ed 49, 

was admitted into bed 11, Ward V., on 23d October 1874, 

• nde Lecture VI. t Rpporwd by Mi C. S, Boy, clinical clerk. 
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complaiDing of indigostion and breathlessness. He stated that 
about two years ago he first suiTered from shoitnesB of breath 
while at work, accouipanied by a feeling of oppression in hia 
chest, a troubleaome cough, spit, and severe pain darting 
through his chest from before backwards, on the occmrenoe of 
any severe paroxysm of coughing. For the relief of this pain 
mustard poultices were applied with succesa. He states that 
he has suffered from rheumatic fever, for which be gives no 
date, and that, at the age of 19, he bad an attack of meaalea, 
since which he has never been free from cough and spit. His 
personal and family history ate unimportant ; he has always 
liad a comfortable home, and from the nature of his occupation 
he has not been much exposed to the weather. The patient- 
is a man of fair niuseidar development, 5 feet 7 inches in 
height ; the expression of his face is natural He suffers from 
a certain amount of dyspncea whenever be makes any exer- 
tion ; he has a good deal of cough, which occasions him a 
certain amount of pain, and is accompanied by the daily 
expectoration of about five ounces of mnco-porulent sputtL 
Two years ago he bad also slight hoBraoptysis. His respirations 
amount to 20 per minute. His pulse is 80, soft and full, and 
he occasionally suffers from palpitation and pain at the 
priEcordia. On inspection his cheat-walla were seen to be 
emaciated, and the intercostal spaces somewhat distended, 
giving to the thorax a rounded barrel-shaped appearanca 
The rhytlimical movements of the thoracic walls appeared 
somewhat restricted, and were uubrolien by any cardiac tap- 
ping in the normal position ; but a distinct localised pulsation 
was visible in the epigastric region, from which a pulsatory 
tremor passed over the hver. On palpation both sides of the 
chest were found to expand equally hut imperfectly, especially 
over the upper part of the chest, and on passing a tape round 
the thorax at the level of the fourth rib, the difference be- 
tween deep expiration and full inspiration was found to be 
only half an inch. No cardiac impulse was to be felt in 
any part of the pr^cordia, but a distinct limited pulsation was 
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felt in the left aide of the epigaBtric region, aynchronoua with 
which there was felt a distinct but somewhat tremulous 
pulsation extending over what was subsequently ascertained 
to be the area occupied by the liver. On percussion anteriorly 
hyper-resonance was found over both lungs, particularly their 
upper parts ; on the right side in the nipple line this hyper- 
resonance reached down to the upper border of the fifth rib, 
and beneath that the liver dulness extended for five inches ; 
on the left side, one inch from the edge of the stemuoi, the 
percussion note was hyper- resonant down to the third inter- 
space, beneath which, at the levo! of the fourth rib, it gradually 
rose in pitch and lessened in duration down to the level of 
the sixth rib ; halow this the tympanitic note of the stomach 
alone was heard. On percussing across the sternum, at the 
level of tlie fourth rib, the cardiac dulness was observed to 
commence at the right edge of the sternum, and extended 
across to the left nipple, a distance of four inches. Posteriorly, 
the percussion note was not only lower in pitch and of longer 
duration than usual (hyper-resonant), but could also be carried 
down to beneath the twelfth dorsal vertebra, though on the 
right side the percussion note bej^an to shorten in duration 
and to heighten in pitch directly we passed the upper border 
of the sixth rib. On auscultation over the lungs the respira- 
tion was everywhere found to be indeterminate, presenting the 
character of an imperfect inspiratory vesicular murmur 
followed by prolonged expiration, accompanied by sibilant 
rbonchi. On listening in the normal cardiac areas, the heart's 
sounds were somewhat faintly audible, and no murmurs were 
to be heard. At the base the aortic and pulmonary aecood 
sounds were more distinctly audible at the sternal ends of the 
third nb on the right side, and of the fourth rib on the left 
side, than in their normal position at the sternal end of the 
second right and third left ribs. Over the pulsating tumour 
in the epigastric region a soft blowing murmur was heard 
replacing the firat sound. His tongue was large, pale, flabby, 
and indented by the teeth, which were much decayed; liIs 
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appetite was indifferent, deglutition perfect, and he occasionally 
voiniteJ what food he took. On palpation and by percussion 
the liver was fult to come down beneath the ribs, and it also 
!uy beneath the pulsating epigastric tumour. The splenic 
dulnesB waa not enlarged. Tlie urine was of a dark sherry 
colour, speciiic gravity 1022, acid reaction, deposited a al^ht 
mucous cloud on standing, and contained nothing abnormaL 
He occa'iioiially suffered from severe frontal headache, had 
sometimes been deaf, and since, shortly after the commence- 
ment of his last illness, he had beenobUged to use spectacles, 
but had no other symptoms of nervous change. After about 
a week's treatment, consisting of five grains of carbonate of am- 
monia in half an ounce of infusion of digitalis every four hours, 
an impure first sound was occasionally — about every third 
beat — to be heard over the epigastric pulsation ; but the heart 
never became any more perfectly rehabilitated, and, though 
the bronchitis speedily disappeared, no treatment had any 
further effect on the condition of the heart. On February 4, 
1875, he was discharged, free from bronchitic complication, 
but otherwise in statu quo. 

This very interesting case was sent to the Infirmary, 
supposed to be labouring under an aneurism of the abdominal 
aorta ; but an aneurism of the aorta reaching the aurfaco in 
the position of the pulsating tumour here, just below the ribs 
in the epigastric region, is usually more distinctly diatensile 
in the character of its pulsation, and this, as well as the 
accompanying murmur, are always delayed beyond the 
systolic pulsation and sound of the heart, which in this case 
they were not. But one conclusion, therefore, could be 
arrived at, and that was that the right ventricle was in this 
patient depressed below its usual position, that it was dilated, 
and the tricuspid valve incompetent. And the physical signs 
already detailed not only agreed in confirming this, but they 
also informed us that the cause of tliia depression was of such 
a kind as to entail tricuspid regui'gitation of o. permanently 
incurable character, 
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The alterations of the percussion note in the preeo 
would not of itself be sufficient to determine depressi. 
heart, nor would the coexistence of a pulsating tumov 
epigastrium at all aid in estahlisliing this diaguosis ; v^i^iiage 
the first might be solbly due to emphysematous hyper- 
resonance of tlie luag obscuring the cardiac Julness at ite 
upper part, white the latter, even if it were distinctly ascer- 
tained to be cardiac and not simply hepatic pulsation, might 
solely depend upon great dilatation of the right ventricle. 
But when we find that the vertical cartliac dulneas does not 
commence till a whole rib and interspace beneath its usual 
position, that carried down below the riijs in the usiial 
parasternal line it teats for rather more than a similar space 
upon a tumour whose pulaations are the only ones to be felt in 
that region, and whose systohc impulse is synchronous with 
the first sound audible in the mitral area, and occupies its 
appropriate rhythmical position in relation to the second 
sounds, aortic and pulmonary, which have their position of 
maximum intensity depressed in exact proportion to the 
apparent depression of the entire cardiac dulness, the convic- 
tion seems irresistible that the heart as a whole is displaced 
downwards. And this conviction gains strength when we find 
that the liver, notwithstanding its considerable enlargement, 
is also displaced downwards, and especially when we find 
that the condition of the lungs is such as efllciently to account 
for this downward displacement. For the pulmonary percussion 
note indicates the'presence of an abnormal amount of air in the 
lungs, especially in their upper lobes ; while the defective 
movement of expansion, the imperfect character of the inspira- 
tory murmur, and the prolongation of the expiration, all indicate 
that this depends upon abnormal retention of the air within 
the lung and deficient elasticity of the pulmonary tissue, such 
as we know to be the result of that over-distension and 
rupture of the air-cells which is termed emphysema, uniformly 
associated with inelastic enlargement of the parts of the lung 
fi'ected, and, if sutficiently extensive, equally uniformly 
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asaociated with dcpreBsion of the heart and liver, and extension 
downwards, as in this case, of the area of pulmonary reBouance, 
Farther, we know that destrtiL-tion of the walla of the air-cells 
mast cause a perinauent diminution of the area of the pul- 
monary capillaries, and consequently an irremediable obstruc- 
tion to the circulation through the lungs, which must infallibly 
produce a permanently incurable dilatation of tlie right 
ventricle, and regurgitation through the tricuspid valve. 
Hence the physical signs in this case give a perfectly sufficient 
explanation of all the phenomena present, upon the only 
tenable supposition, viz., that here we have to do with 
emphysematous lungs producing depression of the heart and 
liver, enlargement of the right ventricle, regurgitation through 
the tricuspid valve, and secondary enlargement of the liver 
from venous congestion; while it cannot be denied that % 
thirty years' history of more or less permanent bronchitis is 
perfectly suflicient to account for the emphysema present, 
into the pathology of which we need not further enter at 
present. 

This oase is one of the best-marked instances of Inoniable 
tricuspid regui^tation I have ever seen, and with it I conclude 
the history of this lesion. 

Careful attention to the phenomena described will enable 
any one readily enough to detect enlargement of the riglit 
ventricle, and to determine its amount and its seriousness as 
measured by that. And in this respect yon will observe, in 
regard to the case last narrated, that though from its cause it 
was certainly incurable, yet the regurgitation was not very 
great in amount. And this we deduce from several facts: 
first, the right ventricle could be partially rehabilitated, an 
impure first sound was audible every third beat or so after 
treatment for a short time ; and second, there was no evidence 
of any great venous remova, there was no venous puh^ation in 
the neck, there was no venous pulsation in or communicated 
to the liver, there never was any trace of albumen in the 
urine, and there never was any dropsy. The prognosis in this 
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patient is not absolutely anfavoiirable; he is cflrtainly incurable, 
but with care he may live a long time ; his cardiac affection 
will undoubtedly liill liim in the lung ran, but in itself it will 
take a good while to do so, and he is more likely to be cut off 
by some acute intercurrent pulmonary attack. 

In relation to prognosis, then, you will remember that 
tricuspid regurgitation aaaociateJ with, and depending solely 
upon, an acute attack of bronchitis, is a perfectly remediable 
affection, and frequently permanently curable. It is a measure 
of the amount of pulmonary congestion present, and therefore 
of tlie seriousness of the pulmonary disease, but in itself it is 
of little consequence., 

When associated \vith nutral disease, however, and especially 
as it 80 often is with mitral constriction, tricuspid r^urgitation 
always renders the prognosis most grave. Even when the 
dilatation of the right side has been precipitated by an attack 
of acute hronchitis, its rehabilitation is difficult to produce, and 
is never more than temporary; the end is always hastened, and 
often rapidly so. 

In connection with pulmonary emphysema, tricuspid re- 
gurgitation is equally incurable, but the prognosis as to the 
duration of life ia not so gi'ave. And it is not difficult to 
understand wliy this should be; for we kuow that the 
pernicious influence of tricuspid regurgitation is not to be 
estimated by the degree of venous stasis produced, but rather 
by the diminution of the aortic blood pressure to which it 
gives rise, and of which that venous stasis is a measure. But 
a limitation of the area of the pulmonary capillaries, even suffi- 
cient to induce tricuspid regurgitation, diminishes the amount 
of blood in the aortic system only by the amount of blood 
actually cut oEf. So long as that is consistent with the main- 
tenance of life, no important change can take place for a very 
long time indeed without the supervention of secondary causes ; 
nay, an improvement in the patient's condition is more likely 
to occur than a deterioration, because that must necessarily 
follow any partial rehabilitation of the right ventricle, or any 
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increase of (unction in the healthy parts of tie lung, hoth of 
which arc likely to take place with any improvement of the 
patient's health. Hence, tricuspiil regurgitation arising from 
pulmonary causes, and compatible with life, may, though in- 
curable, persist almost iodetinitely, until the aortic blood 
pressure becnmes fatally lowered by some secondary cause. 

In connection with mitral constriction, however, the super- 
vention of tricuspid regurgitation has quite another and a 
much more important signification. Physical laws teach us 
that the force and velocity with which a fluid passes through 
any orifice are increased in a certain definite ratio by the 
amount of pressure brought to bear upon it, We can readily 
understand, therefore, that in cases of mitral stenosis the main- 
tenance of the aortic blood pressure is greatly dependent upon 
the amount of hydrodynamic pressure existing within the 
pulmonary circuit. And we can also equally readily under- 
stand that whenever the intrapulmonary blood pressure 13 
diminished by any efficient canao, such as by the occurrence 
of tricuspid regurgitation, the immediate result is a diminution 
of the flow through the stenotic orifice, and a corresponding 
diminution of the amount of blood thrown into the aorta, — 
the amount of blood sent forwards being reduced with a rapidity 
and in a degree commensurate with the influence of the pre- 
existing hydrodynaniic pressiire in maintaining it, the reduc- 
tion having a strong tendency to be permanent, and to increase 
at a rate proportionate to the degree of stenosis and amount of 
tricuspid regui^tation present. 

In tricuspid regurgitation, therefore, depending upon pul- 
monary obstruction, the amount of influence exerted in 
diminishing the quantity of blood sent forward, and thereby 
all the secretions and other vital functions, is to 'be estimated 
merely by the amount of blood cut oU'. But in tricuspid 
regurgitation depending primarily on mitral stenosis, the 
amount of influence exerted in diminishing the amount of 
blood thrown into the aprta is to be measured not merely by 
the ratio between the stenotic and the normal auriculo- 
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ventriculnr orifice, but by that, plus the diminution of thu 
hydrodynamiu pressure within the pulmonary circuit. There 
can, therefore, be qo difficulty in understanding which ia the 
moat aerious lesion, nor why it should be so, both being 
equally permanent Hence, in tricuspid regurgitation foUow- 
iny emphysema, the patient may maintain a moderate degree 
of health for a long time, though he will never be robust, and 
will always be placed in extreme danger by any attack of 
acute pulmonary congestion. 

In the treatment of tricuspid regurgitation, besides what* 
ever subsidiaiy remedies may be employed, wc must never 
omit the use of digitalis, remembering that the action of this 
drug is not merely to increase the force of the lieart'a action, 
but also the tone of the ventricular muscular fibres, and 
thus it promotes the contraction of the ventricular cavity, 
and when possible produces the rehabilitation of the tricuspid 
valve. 

Even in cases of tricuspid obstruction, of which, as you are 
aware, I have hail but little experience, I see no reason for 
withholding digitalis. In both of the cases of this affection 
which I have seen, tliis drug seemed to do good service. And 
OB its tonic effect ia exerted on the auricles as well as on the 
ventricles, and as incivased energy of the auricular conli'action 
is of the utmost importance in these cases, there is gooti reason 
for employing this drug in these cases. Nay more, digitalia 
acta undoubtedly on the muscular fibres of the circulating 
system generally, arteries and veins, and there seems every 
reason for believing that in appropriate doses it increases the 
energy of that systolic wave which passes over the whole 
circulating system, upon which the maintenance of the 
circulation in many of the lower animals so entirety depends, 
and which is certainly of some inii>ortance in maintaining the 
circulation even in the highest mammals, 
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LECTURE VIII. 

ON THE MURMUBS AUDIBLE IN THE FULMONART REGION^ THEIR 
VARIETIES, AND DUGNOSTIC SIGNIHCATION, 

Gentlemen, — ^The so-called pulmonary area, the space be- 
tween the second and third rib to the left of the stenmrn,* 
has been not inaptly termed the region of romance, because of 
the various interpretations which have been given to the mur- 
murs having their position of maximum intensity in that 
situation. Interpretations which have been only too apt to 
vary with the views and predilections of the commentators ; 
and yet if there be any truth whatever in physical diagnosis, 
there can be no room for mere opinion in the interpretation of 
a murmur, whatever its situation, as that must rest upon 
physical, and therefore incontrovertible facts. The correctness 
therefore, of any diagnosis must depend entirely upon the 
ability of the observer to collect the necessary facts, and not 
upon any ripeness 'of experience, and the time is rapidly 
approaching when the knowledge of medical physics shall be 
so widespread as effectually to eliminate mere opinion from 
the diagnosis of diseases of the heart, an organ the condition 
of which we can ascertain in so many different ways, that 
with sufficient care we can be quite as certain of the state of 
its orifices at least during life as if we had it on the dissecting 
table. 

Systolic murmurs, duly recognised as such by their coin- 

< 

* Fide Lecture I., p. 29. 
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cidence with the apex beat or the carotid artery, and most 
distinctly audible between the second and third ribs to the 
left of the sternum, will be found to have two positions of 
maximum intensity. In one series of such murmurs this 
position of maximum intensity is not close to the sternum, 
though the murmur is also audible there, but an inch or more 
to the left of the left edge of that bone — just where we know 
that the appendix of the left auricle comes up from behind 
to the leffr of the pulmonary artery. When much dilated, 
the auricle extends still further to the left as well as 
downwards, and occasionally partly covers the pulmonary 
artery, yet even in its most dilated conditions leaves a 
space between the stethoscope, resting on the position of 
maximum intensity of the murmur, and the left edge of the 
sternum, equal to at least the breadth of the tip of the middle 
finger. In these cases this murmur, which is so commonly 
reckoned a pulmonary one, really depends upon regurgitation 
through the mitral valve, as was first pointed out by Naunyn * 
A systolic murmur audible in this position is a very common 
one, and in by far the larger proportion of cases, depends upon 
simple dilatation of the left ventricle of a curable character, is 
generally associated with a venous hum and with other signs 
and symptoms of spanaemia, and commonly passes for a 
bsemic murmur. I have already told you my reasons for 
adopting with Naunyn's interpretation of this murmur as 
explanatory of such cases, and pointed out the means of 
diagnosing them and of curing them.-f- In a much smaller pro- 
portion of cases, but still not infrequently, a systolic murmur 
with its position of maximum intensity in this situation, is due 
to the regurgitation almost always present in mitral constric- 
tion^ many circumstances favouring in these cases the con- 

• Lac, ciL, Berliner Jelinische Wochenschrift, 1868, No. 17, s. 189. 

t Lecture VI., passim. 

X I have introduced the word " almost " in this connection, because there 
are some few funnel-shaped valves in which it seems impossible to suppose 
that regoigitation takes place at all, and at all events it can only occur with 
difficulty and to a small extent 
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Tection of tliia mnrmur upwards to what we may tei 
auricular area, rather than its mere conduction downvrarda 
into what is termed tlis mitnil area. These being the gnsat 
dilatation of the appendix auriculi, and tlie concomitant 
tendency of the left apex to become depressed within the 
chest by the distended riglit ventricle, which in all these cases 
is usually more or less dilated, while to these favouring cir- 
cumstances we must add the natural tendency of all murmurs 
to accompany the fluid veins which produce them, and to 
some extent also the original size of the appendix which 
varies in every individual. Possibly also the physical con- 
stitution of the murmur itself, and certainly the physical 
constitution of that portion of lung overlying the apex. All 
these circumstances coincide in favouring the communication 
of the soniferous impulses which cause the murmur to the 
walla of the chest, and therefore to our ear in the auricular 
area rather than at the cardiac apex." 

In another series of such murmurs the position of maxiimini 
inteusity is strictly limited to the true pulmonary area, vie., 
the second interspace close to the left edge of the sternum, 
right over the pulmonary artery, which in this region is nor- 
mally so placed that one-half of its lumen is covered by tlie 
Bteruum, the other half lying to the left of that bone, and this 
series ^ain falls to he subdivided into two categories, ona 
associated with a perfectly normal condition of the pulmonary 
artery, and the other with an abnormal condition of that vessel. 

• In hia recently publiahcii work on Dixasts of Ikt Ilcatl aitd Aorta, 
Dublin, 1876, Dr Hayileu, in reference to these views, says, nt [>. 1001, that A 
[irfsyttColii: murmur ia rarely audible iu tbe sccoud iubtrsjiuuv, and when audibly 
there may lie readily recognisBii by ita relation to tlie firat sound and the 
curdioe impulse. In this Dr Hayden is no doubt correct enough, ouly it has 
nothing li> du with the occnrrenec of a HystoUc niui'tnur in the region referrtd 
to. When he also saya that " a murmur o! mitral mlluz should be readilj 
distinguishable by its apeirial localisation and dilTuBian," I also perfectly 
agree with hira, only Nauuyn has shown that there are many facto and aMUj 
physical clrcninstances wliich prove that the localisation and diOiuicMi of % 
murmur of mitral reflux are not necessarily limited to the mitral area, bnt art 
vory frequently to ho found in the second intersiiace, and with casoa of ttiia 
nature it would seem that Dr Haydeu hiu not yet made him^If familiar. 
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I shall consider first the one set of cases and then the other, 
pointing out the diagnostic phenomena peculiar to each, and 
their signification. 

In the whole com-se of my experience of cardiac diaease, I 
have met with iiotliiiig more extraordinary, nor at first sight 
more inexplicable, than the coexistence of a loud systolic 
murmur in the pulmonary region with a perfectly normal 
heart. Such cases do. however, occur, and they simulate 
aneurism of the sinus of Valsalva so closely in the roughness 
of the systolic murmur, the distinctness of the second sound, 
and the existence of abnormal pulsation, as to be somewhat 
pu2xliug, and apt to mislead. The only two points in which 
they differ from aneurism in this situation are — first, in the 
entire absence of pain, which we know does not always exist 
even though aneurism be present ; and second, in the feeble- 
ness of the pulsation compared with that of the heart, a sign 
which though of undoubted value in the diagnosis of aneurism, 
is not wholly nor at any time solely to be relied upon as of 
excluding the idea of aueurism. 

Dr H. Quincke of Berlin has recently* devoted his attention 
to the subject of these murmm-s, and as in many respects his 
observations coincide with my own, I shall first give liis 
explanation of these inorganic pulmonary murmurs before I 
relate my own cases. But first I may tell you that Dr 
Quincke has pointed out, and related one case in proof, that 
in certain rare cases of mitral stenosis in wliich the right 
▼entriele is hypertrophied but not dilated, wliQe the pul- 
monary artery is dilated, a murmur may arise at the orifice of 
the pulmonary artery from the fomiation of fluid veins there, 
as the blood passes through the comparatively narrow healthy 
opening into the dilated artery beyond. Physically this is a 
possible cause of a systolic murmur in this situation, though 
it must certainly be a very rare one. In the case in point 

" Beitrage mr Eaatehong der Hcrzlone und Horzgwriisoho. Serttwr 
kliniiehe WoehenKkri/t, 1S70, tto. 21, g. 249. Fidt itlso Bd, Med. Journal, 
Jon. 1871, |>. 6S7. 
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the appendix auriculi was thrombosed and lay deep in the 
chest ; the auricular origin o£ the murmiir in thi8 case from 
convoetion was therefore precluded. But he has also pointed 
out that there is ft aeries of cases, of which he has related six, 
in which the sj-stolic pulmonary murmur is accompanied by 
an uncovering of the haae of the heart by retraction of the 
left lung from various causes, and he supposes that in thes 
cases the systolic murmur is produced by compression of the 
pulmonary artery by the heart during its systiile. The mur- 
mur being caused by the passage of the blood, through the 
compressed and narrowed portion of the artery, into the 
uncompreaaed and therefore comjMtratively dilated portion 
beyond, a state of mattera which must be accompanied by the 
production of fluid veins at the part artificially narrowed, and 
which, therefore, if it exist, must be regarded as an efficient 
physical cause for the production of a systolic murmur. He 
has based his views aa to the possiliiUty of the production of 
this artificial narrowing, first, upon that fact that the pulmooaiT 
artery could in all these cases be felt and seen to pulsate, thia 
pulsation being accompanied by a localised systolic murmur, 
which ceased to be audible whenever the pulmonary artery 
again became covered by lung, and its pulsations were no 
longer perceptible by touch or sight; and second, because 
although the reason why the lungs do not overlap the heart 
in these cases is not always quite plain, yet in most of them 
there was sufficient cause present to account for the imperfect 
expansion of the lung. In one case the cause was pregnancy, 
the murmur disappearing on the occurrence of abortion, in 
another pneumonia, and in the others debility from various 
causes. He has also shown that so long as the imperfect pul- 
monary expansion lasted, just so long the murmur continued, 
and 90 soon as a more perfect expansion occurred, then the 
murmur ceased ; and on measuring the amount of expansion 
of the cheat in both conditioua, he found that after the disap- 
pearance of the murmur the chest expansion was greater by & 
few centimetres than formerly, and what is more to the point, 



tliat the absolute cardiac duhiesa was also diiiiiniahed pari 
■passu with tlte return of the normal King expiinsion, and the 
disappearance of the pulmonary bruit. Moreover, in many of 
these cases forcible expansion of the lungs is sufficient to cause 
complete cessation of the murmur, for just so long as the 
breath can be held. He has also anticipated certain objections 
to his theory, due to the fact that a similar systolic niui'mur 
is not always audible even when pulsation of the pulmonary 
artery is visible, by pointing out first, that murmurs are very 
often absent, even when all the conditions necessary for their 
production are present, as is so frequently the case in mitral 
stenosis ; and second, that in other cases any compression of 
the pubnonary artery great enough to produce a murmur, 
may be prevented by the peculiar formation of the chest, and 
especially by any ctmsiderable prominence of the cartilages of 
the second and third ribs. 

You all know very well that compression of any artery, if 
it be capable of materially narrowing its calibre, is, and from 
physical causes must be, sufficient to produce a systolic mur- 
mur at the part compressed, provided the blood flows through 
it with sufficient force ; if we can therefore connect retraction 
of the left lung and uncovering of the heart with a systolic 
pulmonary mumiiir, which disappears when the heart is more 
fully covered by deep inspiration or otherwise, which disap- 
pears even while that retraction persists, whenever compression 
of the pulmonary artery by the cardiac systole is by some 
cause or other precluded, there being at the same time no other 
apparent source of cardiac murmur present, then I think you 
cannot but ^ree that we have the very strongest d priori 
reasons tor accepting Quincke's explanation as correct.* In 

* Quiaoke Bupposca that in tho normal coiiditi»D the rentrieular systole 
merely forcea uside thu ov«rhipping edge of the left lung ; whoa thnt is dooe to 
ita hand bjr rctraotion of ttint lung, tliis tHirtion of tbi' systole is expended iu 
flattening the pulmonnry artery. Hnyden, op. cU., p. 1002, argoes that if this 
were tme, then in every cnso of visible pulsntion of tho pulmonary artery we 
ought to have a nmrmur. Quincke has nlrcHdy sutflcicntly disposed of this 
argument. Hsyden also vci j proixTly ]x)iuta out that til uiuuy casus of raittal 
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the cases which follow you will fiod all theae postulates present 
aud whatever difficulties may lie in the way of acceptini 
Quincke's explanation, it seems still more difficult to explain 
the occurrence of such ronrmurs in any other way consistent 
with the physical laws as to the production of eonnd. 

Case XX. — William M'Leod, aged 32, formerly a soldier 
now a van-driver, was admitted into Ward V. of the Edinburgh 
Royal Infirmary on 20th May 1 870. He complained of an occa- 
sional beating in the left breast, accompanied by great breath- 
lessness, apt to he brought on and increased by exertion. 
While in India aa a soldier some years previously, he had been 
laid up for a month with what appeared to have been, from 
hia description, an attack of rheumatic fever; he also had syphilis 
there about fourteen years ago. His pupils were natural ; hia 
radial pulses slightly unequal, the left being a shade smaller 
than the right ; the humeral pulses did not, however, vary. 
On percussing the cardiac region transversely in the nipple 
line (along the upper edge of the fourth rib), dulneas was 
found to extend for about one inch and a half from the left 
edge uf the sternum to within half an inch of the nipple ; ou 
percussing longitudinally from the claviclu downwards one inch 
from the left edge of the sternum, duluess was found to com- 
mence at the superior margin of the second rib, and to extend 
down to the liver duluess (left lobe). The apex beat was 
between the fifth and sixth ribs and just below the nipple. 
Between the second aud third ribs on the left side the dulnesS 
extended for rather more than an- inch from the left eiige of the 
stemnm, and withiu this apace pulsation was to be felt — ^leaa 
forcible, however, than that of the heart. On auscultating over 
the apex beat, a loud rough murmur was heard just preceding 
the apex beat, up to which it ran — a presystolic murmur occupy- 

stonoais we liavo pnlBatioii in thisregiouiiiincaompnuicdbyamDrmuT, aodthit 
jiulsatioD he BnppoBes to bo dne to dtlatatioii and diBteutiin of the pulinotturf 
aK^ty, but the jKniition of tlic inipulw in such casea u qoita to the left of tiM 
pulmoDary nrteiy, and could anlj be produced by a large pulmoDiUT 
Alter death Wo find in such cues u dilated auricle, but never auj 
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ing the time of the auricular coiitrQction ; the first sound waa 
uot pure, but there was no aystoUc murmur audible in this area ; 
the heart's action was regular. Between the second and third 
ribs on the left side a loud and somewhat rough systolic mur- 
mur was audible, closed by an accentuated second sound ; this 
murmur was propagated dowu to the fourth rib ou the left side, 
and altfo across the steruum to the space between tbe second 
and third ribs on the right side, where the aortic valves were 
heard to close with decidedly leas force, comparatively. The 
83"8tolic bruit became always veiy faint, and occasionally 
inaudible, on the patient assuming the erect postm'e, the 
presystolic bruit remaining unchanged. Tlie diagnosis was 
mitral Btenoais, and probably aneurism of the ascending 
portion of the aorta, arising juat above the valves ; the latter 
portion of the diagnosis being based on the existence of a 
pulsating tumour, with dulnesa, between the second and third 
ribs on the left side, over which a loud rough systolic bruit 
waa audible followed by an accentuation of the second sound 
in that region, much greater than that usually heard in cases 
of simple mitral contraction. There was no reason to suppose 
tbiit the systoUc bruit was of mitral origin, propagated upwards 
by convection ; tbe possibility of this was duly considered, 
and rejected because of tlie entire absence of any such murmur 
in its usual position, — (this, however, is an error, as we now 
know that a mitral systolic murmur is not infrequently audible 
in the auricular — pulmouarj- — area even though inaudible in 
the mitral area), — and also because of its exceedingly loud 
and rough character, and the wide area of propagation ; 
the "probably" was added because so many similar cases had 
been seen of late, that it appoared either that aneurism in 
this situation was more common than is usually supposed, or 
there was some fallacy in the diagnostic signs, and I waa 
inclined to hold the latter opinion. He was dischai^ed 
greatly improved, on the 20th of July, Previous to hia 
discharge he was seen by Professor Sanders, who confirmed 
the diagnosis especially as to the possibility of its being a casa 
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of aneurism. On the 16tli of October he wa"? refldmitted, 
complaining of irregular attacks of agve, wliich he had formerly 
Bufi'ered from in India ; he had been tukiug arsenic for a week, 
in full doses, without benefit. He was ordered five grains of 
quinine every two huurs, and uuder this treatmeat he 
rapidly improved. On the evening of the 27th of October he 
had a rigor followed by fever, and a restless night; on the 
28th he was feverish, with quick respiratons, rusty gelatinous 
sputum, fine crepitation over right lung posteriorly ; no dul- 
nesi On the 29th he was much feebler, respirations 60, 
otherwise as yesterday; and in spite of free atimidation he 
d at 3 PM. 

; ls( Nov, — On opening the thorax the left lung was 
[ to be retracted upwards aud backwards, receiling from 
^e mesial hue opposite the second and third ribs ; it dipped 
down opposite the fourth and lifth ribs, leaving uncovered the 
whole of the right ventricle, the apex and lower half of the 
left ventricle, and to a slight extent the pulmonary artery 
also. Amount of serum in thoracic cavity normal. The heait 
weighed 19i ounces, and was hypertrophied and slightly 
fatty. The pulmonary and tricuspid valves were healthy. 
The cusps of the aortic valves thickened, and slightly incom- 
petent ; the mitral valve much thickened es^>ecially ita aortic 
Begmeut. The auriculo-ventricular oriGce on tha left side 
was 80 contracted as only to admit the point of the little 
finger. There was some cretaceous deposit ut the junction of 
tlie auricle and the ventricle ; the cordie tendinte of the mitral 
valve thickened ; the aorta healthy. Both lungs were deeply 
ooDgeated, aud floated heavily — especially the right one — but 
neither were properly speaking hepatised. The liver weighed 
4 lbs., and presented an indistinct nutmeg character; its 
capsule was healthy. TJie kidneys were pale and fatty, the 
cortical part increased one-third in volume ; the capsules free, 
the surface beneath smooth. The spleen weighed 2 lbs. 1^ 
oz. ; it was softened, and on section present-ed a few haemor- 
rhagic spots, varying from the size of a shilling downwards, 
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The autopsy, while thus couGmiing the diagnosis in every 
other point, gave no support whatever to the idea of an aneur- 
ism, not a tmce of this having been ohaerveil ; but for this I 
was fully prepared by the previous occurrence of the following 
still more remarkable case ; — 

Case XXI, — James Morrison, ^ed 31, a bricklayer, admitted 
to Ward V. ou 25tli April 1870, complaining of soreness in the 
chest, headiiche, dyspnwa, and some swelling of the face and 
body generally. I shall omit the general history of the case, 
which was that of an ordinary case of Bright's disease, merely 
premising that, though by no means anicmic, he was of a some- 
what sallow complexion ; and that the dropsy present was 
only an inconsiderable amount of general anasarca, depending 
upon an eaily stage of cirrhosis of the kidney, with slight 
traces of amyloid degeneration, as ascertained by inspection 
after death. He was a powerfuUy-built man, with all his 
other Cleans and functions in perfect health and normal, with 
the exception about to be mentioned. His pupils were both 
equal, and both pulses equal at the wrist. The apex of his 
beai't beat between the fifth and sixth ribs, just outside the 
nipple line, and was somewhat ditTuse. Cardiac dulness 
extended longitudinally one inch to the left of the sternum 
from the lower edge of the second rib to the liver dulness, and 
transversely in the nipple line (along the upper border of tha 
fourth rib), from tlia left edge of the sternum to the left nipple, 
a distance of three inches. Between the second and third ribs, 
on the left side, there was un evident pulsation, which was 
most distinclly perceived on deep expiration. This pulsation 
extended for three-quarters of an inch from the edge of the 
sternum, and ended abruptly ; dulness in this situation, how- 
ever, extended to the left for quite two inches, but scarcely 
encroached at all upon the sternum. Upon auscultation, the 
first sound over the apex was rather feeble, but distinct and 
without bruit ; the second sound was somewhat accentuated. 
At the right edge of the sternum, between the second and 
third ribs, the first sound was still heard, somewhat feeble. 
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but free of murmur, wliile tlie Becoud was more markedly 
aucentualcd, and tbis accentuation iucreaeed as the stethoscope 
was moved across the sternum till it attained ita maximum 
over the dull pulsating tumour already described ; and here — 
that is, hetiveen the second and third riba on the left aide — it 
was preceded by a specially loud and rough systolic bruit, very 
well marked and distinct, and presenting none of the usual 
characteristics of a so-calkd hiemic murmur. A trace of this 
bruit could be heard over the innominate and right carotid 
arteries, but not even a trao« was audible over any of the other 
vessels, though the accentuation of the second sound was more 
or less distinctly heard in both subclavian and in both carotid 
arteries. It is impossible to conceive any objective symptoms 
which could more closely resemble those of an aneurism aris- 
ing from one of the sinuses of Valsalva and passing to the left, 
with this only proviso, that the pulsation was fainter than 
the apex beat; and this cannot be, under all circumstances, 
accepted as efficient negative evidence. Subjective symptoms, 
relating to either aneurism or cardiac disease, were entirely 
absent ; their absence, however, is certainly not efficient evi- 
dence of the non-existence of an aneurism, though it would 
have thrown a halo of suspicion around any case with 
symptoms less well marked than this one appeared to 



Tliis patient was unfortunately seized, while under treat- 
ment, with an acute attack of erysipelas of the head, of which 
he died upon the 29th of June. At the autopsy on the Ist 
July, the left lung was found to be somewhat retracted, leav- 
ing the upper part of the heart and pulmonary artery rather 
more uncovered than usual ; the aorta was found to be very 
slightly dilated, but the heart itself was, with the exception uf 
a slight enlargement of the left ventricle, normal in every 
respect ; the pulmonary artery was perfectly normal and its 
valves healthy. The interior of both the aorta and pulmonary 
artery, and their chief branches, were perfectly smooth, and 
wholly frcu- from every truce of atheroma. 
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Case XXII.* — -T, W., aged twenty-eight, a fish salesman, 
admitted June 18, 1874, to bed 7. Ward V., of tlie Edinburgh 
Hoyal InSriuary, complaining of laBsitnde, weakness, and pain 
in the abdomen. About six months previously he had pain in 
the chest, severe cough, night-aweats, and loss of appetite, 
brought on by exposure to cold and wet. Under treatment 
these symptoms in a great measure disappeared, but he has 
always since that time had some cough, and has never regained 
his atrength. About a month before admission he first noticed 
a swelling in his right side, which was painless in itself, but 
accompanied by pain in the stomach after every meal, and 
occasionally at other times. The patient has always been 
healthy, except that in 1869 he passed through an attack of 
cholera, and about a year subsetiuently he had a fever, nature 
unknown. His family history is good ; his father and mother, 
three brothers, and two sisters are all aUve, and in good health. 
The patiedt states that he has never been abroad, has never 
Buffered from ague, rheumatism, or syphihs, and haa never had 
any euppmating wound or sore, except an occasional trifling 
scratch ; but he haa been in the habit of drinking beer and 
other malt liquors in large quantities. On first admission 
he was fairly developed as to muscle, but his face was thin 
and his expression somewhat anxious. His temperature was 
99°, his respiration 16 per minute. He had night-aweats, and 
occasional cough, especially at night. The hepatic region was 
found to be tumid but soft, and there was considerable pain 
on pressure just above the umbilicus. 

On July 3 the jjatient had emaciated somewhat, his muscles 
were soft and flabby, sweating at night continued. Since his 
admission his temperature had varied from 97° to 104° in a 
most irregular and capricious manner, being only once 104° 
(on the evening of June 26), and 98° only on the preceding 
and following mornings, the average temperature being little 
over 100" ; his respirations also varied, but averaged about 20 
per minute. He still coughed severely at times, chiefly during 
• Itiiiiorti'd tiy W, R. GiUMiii, cliuital eluxk. 
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the night. The thorax was well fonned, and expanded appa- 
rently equally on hoth sides. Lung-percussion was uormal. 
On auscultation rough vosicukr breathing was heard over both 
lungs, both in front and beliiud, mingled with an occasional 
mucona rattle or a rhonchus. The pulse was of fair strength, 
90 per minute ; peripheral arteries and veins normaL There 
was no cardiac pain or palpitation complained of, but on 
inspection of the cardiac area the heart's pulsations were more 
apparent than usual, while between the second and third ribs 
on the left side, close to the edge of the sternum, distinct pulsa- 
tion was observed, which seemed to propagate itself upwards 
to the root of the neck as a slight tremor runidng over the 
superficial parietes. At one inch from the left edge of the 
sternum dulness commenced at the lower border of the second 
rib and extended downwards to the liver dulness ; in the inter- 
mammillary line dulness commenced at the right edge of the 
sternum and extended across to the left for a distance of four 
inches ; between the second and third ribs dulness extended to 
the left of the left edge of the sternum for a distance of two 
inches and a half. In the mitral, tricuspid, and aortic areas 
the nomial heart-sounds were distinctly audible; iu the pul- 
monary area tlie first sound was entirely replaced by a loud, 
rough murmur, followed by a more than usually distinct but 
not accentuated second sound.* This systolic puhnouary mur- 
mur was found to disappear completely when the patient took 
a deep inspiration and held liis breath, reappearing at once on 
expiration; it was not propagated iu any direction. The tongue 
had a white coating, with a triangular red part in the centre, 
the apex of which coincided with that of the organ, The 
patient's appetite was impaired, with a feeling of oppression 
over the scrobiculus cordis after meals, and much thirst. The 
bowels were irregular ; most frequently loose. The abdomen 
appeared distended, and liad a peculiar tense elastic feeling all 
over it ; pressure on any part revealed slight tenderness, which 
culminated in positive pain at a point just above the umbilicus 

■ Till! I'ltmunt of U-iiaiuii Uiuj; woutiiig. — (-"itic- p. 30. 
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in the mesial line. Kound the umbiliciis the patient measured 
thirly-one inclies and a half ; three inches higher he measured 
thirtj-three inches and a half, thw increase being markedly on 
the right side, and due to bullying of the liver, which was 
enlarged, the liver dulness in the mammary line measuring 
seven inches. This organ was soft and elastic to the touch, 
and slightly tender on presgure. The splenic dulnesa was 
somewhat increased. Mictixrition was more frequent than 
usual, and occasionally accompanied hy pain along the coursB 
of the urethra. The urine was of a dark straw colour, with a 
large deposit of mucua; its specific gravity was 1015; it was 
acid, and averaged in quantity from fifty to sixty ounces, and 
coutained a large quantity of albumen, bnt no sugar or bile. 
On microscopical examination, the deposit was found chiefly to 
consist of amorphous matter, with epithelium, and a few frag- 
ments of hyaline and slightly granular casts. 

The subsequent history of the case was that of gradual 
emaciation and sinking, with an irregular temperature averag- 
ing about 100°; falling sometimes to 97°, and again rising to 
102°; a persistence and gradual increase of the diarrhcea: a 
discharge of highly albuminous urine — never below thirty-five 
ounces, and sometimes as high as ninety ounces ; a gradual but 
trifling accumulation of fluid in the abdomen and in the cellular 
tissue of the legs and feet ; and latterly the development of a 
very slight degree of jaundice. 

On July 13 it is noted that the painful spot above the 
umbilicus had become exceedingly tender to touch ; nothing 
was to be felt there, but low down in the right iliac region a 
small limited hard patch was to be felt at the lower border of 
the liver. 

On July 21 the systolic pulmonary murmur had entirely 
disappeared, and was not again heard. 

The patient gradually sank and died on July 30. 

AiUopsy. — Body much emaciated; skin and conjunctiva 
somewhat jaundiced. There were pleuritic adhesions on the left 
side extending down the whole thorax at the junction of the 
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ribs with the cartilages. The fibrous eac of the pericardium 
waa more fully exposed than usual, owing, apparently, to the 
lungs having collapsed very markedly when the chest was 
opened. Heart was of small size, weighing seven ounces. All 
its chambers contained decolorised blood-clot. On the anterior 
surface of the right ventricle there was a milk spot, which 
measured an iuch and a half in length and three-quarters of 
an inch in breadth. The thickening of the pericardium at 
thifi spot was unusually marked. The chambers of the heart 
were all of tiie natural dimensions. The tricuspid and mitral 
valves were quite natural. The tricuspid orifice admitted 
four fingers ; the mitral three. The aortic and pulmonary 
valves were competent and otherwise quite natural. A tough 
decolorised blood-clot occupied the pulmonary artery, and 
extended along its primary ramifications in both lungs. The 
wall of the aorta was free from atheroma and otherwise quite 
natural. On microscopical examination the muscular fihre.9 
of the heart were found to be quite healthy. Lungs : The 
left weighed fourteen ounces, the right fourteen ounces and a 
half; both were somewhat congested in their posterior three- 
fourths, and there was a little emphysema at the anterior edges 
of both. Abdomen : The peritoneal cavity contained rather 
more than two quarts of turbid serum, in which floated numer- 
ous flakes of soft recent lymph. Liver weighed six pounds 
one ounce and a half ; its surface was smooth, but its capsule 
presented ramifying lines of white opacity, and in the upper 
surface of the right lobe there was an opaque thickening with 
puckered stellate edges like a cicatrix. The thickening, how- 
ever, did not extend beyond the capsular surface. On section 
the organ presented a slightly granular aspect, and felt exceed- 
ingly tough and fibrous. It also presented to the naked eye 
some of the characteristic appearances of the waxy degenera- 
tion, and it gave the usual staining on the application of tlie 
iodine test, but not very markedly. On microscopical examina- 
tion a very marked increase of connective tissue was observed 
both within the lobules aud at their peripheries. Pancreas 
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i of natural size and healthy texture ; it weighed, with a 
few lymphatic glands attached to it. four ounces and a half. 
Cloae above tha margin of its head and upper part of body 
there were a great number of enkvged lymphiitic glands, vary- 
ing in size from that of a pea to almost that of a pigeon's egg. 
From the pancreas a string of these glands extended up to 
the liver between the folds of the gastro-hepatio omentum. 
The mesenteric lymphatics and the prevertebral lymphatics 
around the cceliac axis, and For two inches and a half below, 
were enlarged, and had undergone the same degeneration as 
those above the pancreas. On microscopical examination of 
the glands the lymph cells were found to have run together 
into waxy translucent clumps, which, as well as the vessels, 
took on the waxy reaction very markedly. Tliere was no 
obstruction of the cystic or hepatic ducts. The spleen was 
much enlarged, and weighed thirteen ounces and a half. Its 
capsule was firm and fibrous, and the Malpighian bodies were 
nnnaturally prominent. On using the iodine test the Mal- 
pighian bodies exhibited the staining very markedly. The 
kidneys were both enlarged ; the right weighed eight ounces, 
the left seven oimces. The cortical substance was much 
increased, and the organs were very much congested. The 
Malpighian corpuscles exhibited the staining with iodine. 
Intestines : The mucous membrane presented the waxy reac- 
tion very markedly. 

Kow, you will observe that all these cases agree in this, 
there was in every one of them retraction of the left lung, and 
nncovericg of the heart and pulmonary artery, the exposiire 
of the latter permitting its pulsation to be readily seen and 
felt, a pulsation which could not possibly be mistaken for that 
of a dilated auricle, inasmuch as it occupied a very difi'erent 
position, close to the edge of the sternum, and ended abniptly 
just when we got to the auricular area. Moreover, the finger 
laid upon the pulsating part could distinctly feel in every case 
the click of the valves, so that its arterial origin could not 
possibly be mistaken even had the left auricle been coetane- 
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ously dilated, which it vas not in any case except the first, and 
even in it not to any great extent. Tlie uncovering of the pul- 
monary artery also brings the valves nearer the surface ; hence 
their closure is not only more easily felt, but also more 
easily heard ; hence the appearance of accentuation which it 
assumes even when it is not actually accentuated from other 
causes. In the second case narrated there was slight dilata- 
tion of the aorta, too limited to be made out by percussion, bat 
yet sufficient, no doubt, to produce both accentuation of the 
aortic second, and also a systolic murmur, propagated into the 
arteries of the neck, and this fact, coupled with the greatly 
increased intensity of the second sound over the pulsating 
tumour to the left, as well as the peculiar localised roughness 
of the murmur which preceded it, complicated the case, and 
made it long to he regarded as an aneurism oE one of tlie 
sinuses of Valsalva, Indeed, the very jiecultar loudness, 
roughness, and localised character — not propagated in any 
direction — of the murmur make it in every respect one of the 
most remarkable in the history of cardiac diseases. In the cases 
described there is little reason to doubt that the spam^mia 
present in all of them assisted in the causation of the murmur. 
You will find it noted in regard to the first case that the mur- 
mur disappeared whenever the patient assumed the erect 
position, possibly because in this position the necessary 
compression of the pulmonary artery was prevented by the 
heart's weight dragging it down. In the third case, the 
systolic murmur in the pulmonary artery disappeared entirely 
whenever the patient took a deep inspiration, and held his 
breath, reappearing at once on expiration. Moreover, nine 
days before the patient's death, when the heart must have been 
already somewhat atrophied and certainly enfeebled, and 
therefore not only less able to compress the pulmonary artery, 
but less able to drive the blood through it with a force 
sufficient to produce a murmur, then this murmur ceased for 
ever. It seems impossible to account for the retraction of 
the lung in the two first cases ; in the third one we had two 
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efficient causes contributing to prevent a comjilete covering of 
the heart during ordinary inapiratioa : first, we had the greatly 
enlBinred liver and the pain in the abdomen, and then we had 
the string of adhesions along the junction of ihe ribs with the 
cartilages on the h?tt aide, which, though not tight enough to 
prevent the covering of the heart to its normal extent on 
forced inspiration, yet, no donbt, contributed their quota in 
preventing full covering in the ordinarily restrained respiration 
of tliis patient, Inafourthcase, of which unfortunately 1 cannot 
give you full details, the cause of the retraction of the lung was 
only too evident. The patient was. under my care for some 
time in Ward XIII., presenting all the ordinary phenomena of 
pulmonary phthisis, affecting mainly the upjier lobe of the 
left lung, and at that time she had no canUac murmur whatever 
She improved considerably, and waa discliai^d. About a year 
after she was admitted into Ward XV., under the care of my 
colleague in the Infirmary, Dr Haldane, and he directed my 
attention to it as a remarkable case of pulmonary bruit 
In this case the upper lobe had several small cavities in it 
wliich had cicatrised and contracted, this contraction of the lung 
completely uncovering the base of the heart, and^jfln passu with 
the retraction of the lung from the base of the heart we had 
developed a loud, rough, localised murmur in the pulmonary 
art«ry. Now, thouf^h these cases cannot be held to have 
proved the correctness of Quincke's theory, they yet lend a very 
strong support to it, and it will be very difficult to propoand 
another, ecjually simple and probable, which will harmonise so 
well with all the facts associated with this localised bruit as 
we find them in nature 

The class of systolic pulmonary murmur associated with an 
abnormal pulmonary artery need not detain us long. These 
cases are always congenital, and always rare ; they are more 
objects of medical curiosity than of medical treatment, and 
each individual case presents, besides the ever present systoiio 
murmur in the pulmonary artery, other nmrmurs and signs of 
coexisting congenital malformation, which vary somewhat in 
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each case, aud I cannot conclude this lecture better than hy 
giving a full account of the only case of the kind which has 
come before me during my connection with this Infirmary. 

Case XXIII* — Anne C , aged nineteen, a dreasmaker, 

born in Aberdeen, and residing at Leitb, waa admitted to bed 
10, Ward XIII,, on December 1, 1873, complaining of great 
pain over the prsecordia, extending to the left back and shoot- 
ing down the left arm, and of a bad sore throat The patient is 
usually deeply cyanotic, but varies in complexion ; the digits 
on all four extremities are clubbed in a very marked degree 
and the nails aduncated. 

Her mother stated that last February (1873), after receiving 
a fright, her daughter was seized with a sudden pain in the 
left side, which finally settled over the prsci^rdia. At that 
time she sufi'ered much from palpitation and geneml feeling of 
oppression in the chest Tliis state of matters lasted till May. 
After a short period of comparative health she waa, in June, 
seized with a shivering fit, and shortly after coughed up two 
mouthfuh of dark blood, and several more of a lighter colour. 
Since then she has always been ailing. Her mother also stated 
that ever siuce birth she had been of a blue colour, specially 
marked after any exertion and in cold weather. Shortly after 
her birth her father contracted ajiihiUs, which he communi- 
caled to her mother, and, through her mother, to herself and to 
all the children born subsequently. So that, while her 
brothers and sisters born previously are healthy, she and her 
mother both suffer from acquired syphilis, and those bom subse- 
quently from congenital syphilis. 

Anne is fairly developed, rather above the average 

height ; and weighs 8 st. 3 lbs. Her facial expression is dull, 
her complexion is of a rosy hue, somctimea livid; her lipa 
generally, and her clubbed finger-tips always, livid, and the 
same remark may be made of her ankles aud toes ; her sklu 
generally is not discoloured, is sometimes warm, moiat, and 
clammy, at others cold and dry; temperature 98"4°. llet 
* Cnae reported liy Mr KtUy, cliniual clerk, 
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pulse varies from G8 to 75 per minute, ia feeble, and equal at 
both wriata. The jugular veina are small, but distinct pulsa- 
tion is visible in tliem. She has dyspncea on the slightest 
exertion, no palpitation, but severe pain over the prtecordia. 
On inspection the cheat appears normal ; no pulsation any- 
where visible. On palpation no impulae is anywhere per- 
ceptible, even when she leana forward, but a considerable 
thrill 18 to be felt over the base of the heart Ou percussion 
from above downwarda, one inch from the left of the sternum, 
cardiac dulneas begins at the level of the upper edge of the 
third rib, and extends down to the liver dulnesa. At the level 
of the fourth rib dulness begins three -quarters of an inch to 
the right of the sternum, and extends to the left for a distance 
of four inches and three-quarters. The aortic dulneas ia found 
to extend upwards to within one inch of the top of the 
sternum. On auscultation a loud systolic murmur is dis- 
tinctly audible over the whole cardisc ai'ea, propagated with 
more distinctness towards the left than towards the right "axilla. 
By careful auscultation posteriorly a faint systolic murmur ia 
audible, evidently due to propagation through the bones. In 
the mitral area (between the fifth and sixth ribs, two inches 
and a half to the left of the aternum) this systolic murmur is 
shrill and distinct, followed by a faint aecond sonnd. In the 
tricuspid area (sternal end of the fourth, fifth, and sixth ribs, 
on the left side) the systolic murmur is louder, more prolonged, 
and followed by a more distinct second sound. In the aortic 
area (sternal end of the second rib on the right side) the 
systolic murmur ia shrill, distinct, and followed by a distinct 
aecond sound, often markedly accentuated, both sounds being 
propagated into the carotids. In the pulmonary area (sternal 
end of the third rib on the left aide) the systolic murmur is 
louder and rougher than in any other part of the cardiac atea, 
and followed by a second sound which, though always distinct, 
is at times quite accentuated; when it ia moat distinct the 
aortic accentuation seems to be least marked. Her respirations 
are 20 per minute ; dyspnoea on the slightest exertion ; pain in 
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the cheet ; no cough or expectoration ; voice hoarse ; piilmOt 
physical signs uorinaL With the exception o£ steeplossiiess, 
occasional ahuotitig pain over the left temple, and the pra;- 
cordial pain already reEerred to, her nervous system is normaL 
There is considerable difficulty of swallowing, from syphilitic 
ulceration of the uvula and swollen and congested tonsils, also 
slight atonic dyspepsia, digestive system otherwise normal 
The urine is of a pale sherry colour, itcid, sp. gr. 1020, con- 
taining a small amount of albumen; otherwise normal; no 
deposit. Menstruation regular. 

This history, thus concisely narrated, contains within itself 
all the elements for an accumte diagnosis. The history and 
symptoms of acquired syphilis, though sufficiently distressing 
in themselves, are purely episodic in relation to the more 
serious aftectifm under which this patient labours — an affection 
which, from its congenital character, has necessarily embittered 
all her life, and must shorten her days. The cyanotic con- 
dition of her surface, which has prevailed from birth, and the 
marked clubbing of all her digital extremities, point with 
unfailing accuracy to the existence of some congenital central 
lesion of her circulation. With regard to the production of 
cyanosis, three ^riews are prevalent: tirst, there is the theory 
that it depends upon intermixture of the arterial and veuoua 
blood currents ; second, tliat it is caused by venous congestion, 
depending upon obstruction to the onward flow of the blood 
current from whatever cause ; and, third, that it arises from a ■ 
combination of the two preceding causes. Clinical experience, 
however, teaches us that even where the obstruction is very 
great, aa in extreme constriction of the mitral opening, — such 
as one now before me, which though somewhat enlarged by 
long maceration in spirit, only measures five millimetres by 
eight — the cyanosis is never so great as in those cases where, 
from congenital defect, intermixture of the two kinds of blood 
is possible. Whatever, therefore, may be the explanation, — 
and it is a subject still open to inquiry, — there can be no 
doubt that, though the absence of great cyanosis does not 



DISEASES OF THE HEART. 229 

disprove the structural possibility of inlenuLttiire of the blood 
currents, its presence ia a certain proof of its occurreucB, and 
therefore of the prusence of those nialfornmtionB wliich render 
it possible. This is confirmed in the present case by the exist- 
ence of marked clubbing of the digital extremities — a condition 
which must have a cardiac origin if it extend, as in this case, 
to all four extremities in any marked degree. The presence of 
these conditions, therefore, enables ua to conclude with cer- 
tainty that in this case we have to do with congenital cardiac 
malformation, involving some condition capable of permitting 
intermixture of tiie arterial and venous blood currents. Now, 
apart from congenital deficiencies of the septa aloue, wliich to 
any considerable extent are extremely rare, cause little if any 
cyanosis, and either give rise to no miimiura or to murmurs 
quite different in character and propagation from those ia this 
case, we learn from the researches of those pathologists who 
have studied these malformations, that the probability of the 
original lesion being in the pulmonary artery iucreaaes with 
the age of the sufferer over fift«en, The age of onr patient 
being nineteen, there is therefore a very strong probability 
that her primary lesion has been in the pulmonary arteiy, and 
the marked rough systolic murmur heard in the pulmonary 
area, and propagated with most distinctness towards the left 
axilla, renders this certain. The distinct and accurate closure 
of the pulmonic valves (absence of diastolic murmur) shows 
ua that the murmur probably depends upon a constriction 
lying above them ; as, if they were so malformed as to obstruct 
the exit of the blood, they would almost certainly be incom- 
petent also. Now, the certain result of constriction of the 
pulmonary artery to any extent, or for any considerable period, 
would inevitably be a gradually increasing congestion and 
dilatation of the right ventricle— lengthened period of action 
being equivalent to increase of constriction ; and of the exist- 
ence of this in the present case we have ample proof in the 
loud systolic murmur audible over the right apex, and in the 
distinct jugular pulsation, which shows that the regurgitation 
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through tlio tricuspid valve has been so persistent auJ so great 
that it has destroyed the valvular action of the venous valves 
at the root of the neck, so as to convert what must at first 
have been a mere undulatory movemeut in the venous current 
into a distinct pulsatory wave. The ocfurreuce of so great a 
dilatation of the right ventricle sufficiently explains the 
absence of an apex beat, because the dilated right ventricle, 
lying in front of the left one, acts as a water cushion or buffer 
in preventing the apex from reaching the thoracic wall ; while 
the absence of distinct pulsation in the scrobiculus cordis, and 
at the lowest part of the sternum, proves that the heart ia 
feeble, and that in the right aide dilatation is the prevalent 
lesion. 

Congenital constriction of tlie pulmonary arteiy may occur 
at various periods of intra-uterine life, and the mechanical 
results on the cardiac development and consequent symptoms 
must vary accordingly. When it occurs just previous to the 
completion of the ventricular septum, and to such an extent 
as to prevent the complete formation of that septum, we have 
as a, natural result the phenomenon of a complete double 
circulation with free intercommunication between the two 
ventricles, one of which is connected with an obstructed, and 
the other with a patent arterial conduit The natural result 
of this is, tliat when both ventricles contract with nearly equal 
force upon nearly equal contents, that one whose natural out- 
flow is obstructed forces a portion of its contents through the 
abnormally patent channel into the other ventricle whose out- 
let is unimpeded ; and the consequence of this is, forcible 
dilatation of the unimpeded outlet, — in this case the aorta, — 
and consequently a systolic murmur of tension accompanying 
the blood wave, and followed by a loud accentuated aortic 
second, the natural result of the forcible closure of the aortic 
semilunar valves by an unusually heavy column of blood, pre- 
cisely the usual condition in this case. When, however, from 
any cause— such as catarrhal congestion — the pulmonary 
circulation is more than usually obstructed, the result is the 
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same as in the normal coutlition : the blood-recoil upon the 
pulmonary valves is greatly increased, and we have an 
appareut and temporary tninHference of the accentuation from 
the aortic to the pnlmonic second sound — a phenomenon which 
repeatedly occurred in this case while the patient remained 
under observation. 

As to the systolic murmur in the mitral area, the absence 
of distinct propagation round the left side to the back is 
opposed to the idea of any considerable regurgitation through 
the mitral valve. The conditions necessary for the production 
of this regurgitation were, moreover, entirely absent : becaiise 
free communication between the ventricles prevents the 
possibility of over-dilatation of the left ventricle and regurgita- 
tion from this cause ; while congenital mitral constriction, 
which might give rise to it, would not only be a very unusual 
complication in such a case, but is also conchisively disproved 
by the entire absence of any evidence of dilatation oE the left 
auricle, which in all such cases is sure to be revealed by 
distinct pulsation to the left of the pulmonary area and in the 
same plane, evincing dilatation and hypertrophy of the left 
aoiicular appendix. The systolic murmur over the left apex 
is therefore in all probability due to propagation from the 
aortic and pulmonary areas, and possibly also to propagation 
from the opening in the upper part of the ventricular septum, 
which I have shown most probably exists. 

In this most interesting case, therefore, there exists con- 
traction of the pulmonary artery above the valves, with 
deficiency of tiie interventricular septum at its upper part, 
dilatation of the right ventricle with destruction of the venous 
valves at the root of the neck, and dilatation of the ascending 
aorta ; and these conditions may be accepted as facts con- 
clusively proved by the phenomena present. But there is one 
other malformation, the presence of which is rendered probable 
by what we know of the sequential development of the hoart, 
though it is not, and, so far as I know, cannot bo, revealed by 
any diagnostic phenomena, and that is, nioi-e or less imperfect 
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occlusion of the foramen ovale. Not only, therefore, hss it 
been shown that in this case the symptoms depend upon 
congenital malformation, — an opinion which even a cursory 
inspection of the patient would lead almirat everyone to adopt, 
— but it has also been shown that the physical signs present 
confirm this view, and that these are precisely such aa oqp 
knowledge of the sequential development of the heart and of 
the mode in which these physical signs are proiluced, would 
lead us to expect to be present in a case of pnlniouary con- 
striction arising at a certain period of intra-uterine gestation. 
Tiie ease with which we can now interpret the symptoms and 
signs in a case so complicated as the present, compared with 
the difficulties which formerly beset the diagnosis of the 
simplest valvular lesion, exhibits in a most striking manner 
the very great advance in the diagnosis of cardiac disease 
which has taken place during the last thirty years. 

I have only to add that, under appropriate treatment, the 
patient left the Infirmary improved in every respect, and that 
she still remains under observation. We see her occasionally, 
and her condition remains unchanged. 

Every case of congenital constriction of the pulmonary 
artery must vary more or less from every other, though a loud, 
rough murmur localised in the pulmonary area, dating from 
childhood and accompanied by cyanosis, may be accepted 
as pretty conclusive proofs of its existence. While the nature 
of the coexisting phenomena and the probable lesions upon 
which they depend may be ascertained, with greater or less 
certainty, by cross-examining the case somewhat in the fashion 
I have just described. 

In a few very rare cases a pulmouaiy systolic murmur is 
followed not by the usual second sound, but by a diastolic 
murmur. Dr Warburton Bogbie has published* one such case 
whicli occurred several years ago in this Infirmary. In this case 
the lesion was congenital, the pulmonary valve had four s^- 
ments instead of three, and was incompetent as ascertained 
* Beale'a Ardtiiva oj Medicine, No B. 
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after death, which resulted from an accident. Such a condi- 
tion of parts ia probably one of the rarest of lesions, but one 
which there cannot be any difficulty in detecting. I mention 
it juat now mainly for the purpose of warning yon against 
being led into mistaking an auricular diastolic murmur for a 
pulmonarj' diastolic one. I have already* pointed out that 
mitral stenosis is not infrequently associated with a diastolic 
murmur, apart and distinct from its own peculiar presystolic 
murmur. Now and then this diastolic munnur of auricular 
origin has its position of maximum intensity at the sternal 
end of the fourth rib, a position in which it might readily be 
mistaken for a pulmonary diastolic murmur, and possibly 
has been so mistaken. But in all such cases there ia never 
any systolic pulmonary murmur, such a.-^ has been observed in 
all hitherto recorded cases of pulmonary regurgitation, the 
murmur in these eases being always double. Moreover, all 
the ordinary signs and symptoms of mitral stenosis accom- 
pany this auricular diastolic murmur, and these, if duly 
regarded, suffice to keep our diagnosis right A considerable 
number of such cases are of rheumatic origin, and the 
peculiar position of maximum intensity in these seems to be 
associated with commencing aortic regurgitation which in 
many of these cases is ultimately fully developed. 

I have just one remark to make in conclusion, and that ia 
that systolic pulmonary murmurs, as well as aortic ones, are 
occasionally produced by pressure from without, from tumours, 
or more rarely from disorganised lung or intm-pericardial 
fluid. In these cases we have the absence of all the pheno- 
mena already referred to as indicative of other modes by 
which this murmur may be produced, and we also occasion- 
ally can detect the morbid growth or alteration of structure by 
percussion ; now and then, however, the diagnosis is sufficiently 
obscure, and raiist be made mainly per viam exdusimiia, which 
after all leaves it entirely a matter of probability. 
• Leulure V,, p. 134. 
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LECTURE IX. 



ON TUE VAKIATIOS AND VANISIILVG OF CARDIAC MURMURE 



Gentlemen, — It not infreqnently happens that a patient 
presents himself with a note from his ordintiry medical 
attendant, stating that so-and-so labours under cnrdiac 
valvular disease, and yet on careful examination no murmur 
can be detected. Wliat are we to say to this ? Are we wrong, 
or has the medical attendaut_been mistaken ? Our daily experi- 
ence in the ward supplies an efficient answer to this most 
important (Question ; for 1 think I may safely say that not 
a single day passes without your having an opportunity of 
observing the very remarkable manner in which even murmurs 
dependent upon recognised organic lesions change and vary, 
and not infrequently disappear, the lesion of course still 
remaining. This is a most important fact, and one which 
haa been only too much overlooked in the consideration of 
cardiac disease. It has led, as I have already told you, to many 
an unlucky coiiirctcmps not very creditable to practitioners of 
medicine, nor, let me add, very reassuring to patients who, 
being one day condemned to a lingering death in life as it 
were, and the next told by an equally competent practitioner 
that they are only dyspeptic or hypochondriacal, are apt — and 
very naturally so — to feel even more sceptical as to medical 
diagnosis than as to therapeutics. It has led, as I have 
already mentioned, to the awkward fact of a patient dying of 
organic cardiac disease, yet possessed of quite a bundle of 
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ccrtilicatG3 from corupettiut niedictil aulIiontieB UBstifytng that 
he had no cardiac disease whatever* 

Eat while ignoring the fact that even the murmurs dependent 
upon incurable cardiac leaionB may vary or even vanish haa 
led to such deplorable reeulta, ignoring the equally important! 
fact that many ranrmura, apparently due to incurable lesion, 
may actually depend upon lesions which are perfectly 
curable, and in which, therefore, the murmur may not only 
vanish, but the heart itself become perfectly rehabilitated, haa 
led, in my own experience, to even more lamentable results. 
It is now many years since a patient of my own, dyspeptio 
and hjfpochondrirtcal, and with a mitral systolic murmur due 
to simple dilatation of a slight character, consulted a 
physician, who led her to understand that she laboured under 
an incurable disease of the heart. Foolishly connecting this 
diagnosis with sudden death as the inevitable result of any 
exertion, she from that moment laid herself upon her sofa, 
and the greatest persuasion could never again induce her to 
take any exercise other than a rare and occasional drive in a 
Bath chair. In no long time her dyspepsia was cured, her 
health restored, her heart rehabilitated, and her murmur 
gone ; but still her watchful avoidance of all exertion remained 
the same. As may be naturally supposed, she became ere long 
extremely obese, and after twenty years of positive inaction 
died of apoplexy, having thrown away her life from a foolish 
faith in a rash diagnosis. In tbe course of these lectures I 
have so repeatedly pointed out the variability and vauishing 
of murmurs, that it seems at firat sight scarcely worth while to 
cay more on the subject; but, indeed, it is a subject upon which 
too much cannot be said, and, moreover, it is of importance not 
only to point out that murmurs are variable, but also to show 
how we may make our diagnosis without unduly depending 
upon them. 

You are to remember, then, that murmurs are by no means 
dangerous in proportion to their loudness — often the reverse ; 
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and tbnt they may disappear under two distinct circumstances : 

fu3t, because the heart becomes rehabilitated, sufficiently 
restored to enable it to carry on its work not only without 
revealing any aign or symptom of a lesion, but without there 
being any lesion to reveal; and secondly, the murmur may 
disappear, the lesion remaining. Complete rehabilitation is a 
matter with which only the tricuapid valve is at all popularly 
credited among physicians; yet there is no valve which may not 
be subject to it, though, of course, it ia only certain conditions of 
the valve that are capable of undergoing this change. In the 
lectures upon "Curable Mitral Regurgitation,"* and upon "Cur- 
able and Incurable Tricuspid Regnrgitation,"+ I have already 
pointed out the various conditions iinder which rehabilitation of 
these valves may occur. I need, therefore, say nothing further 
of these at present, except to reiterate the statement, that com- 
plete restoration to health after the perfect development of re- 
gurgitation — throi^h either, or even through both valves — is a 
much more common thing than most medical men are at all 
aware of. The permanence of this restoration is, however, a 
widely different matter, and depends very much upon the age of 
the patient, his habits, and the character of his occupation, as 
well as Dpon the nature of the original cause of the dilatatioo; 
so that, though the prognosis of the future condition of such a 
patient is in many cases most hopeful, it is not always so. In 
aortic regurgitation the condition of the parts is much less 
favourable for rehabilitation ; but it sometimes happens, though 
the restoration is much loss permanent, however complete it may 
be for'the time. And in speaking of rehabilitation of the aortic 
valve, I do not refer to those curious cases which occasionally 
occur, — in which, apparently fi-ora deposition of fibrine upon the 
diseased valves, the regui'gitant murmur gradually diminishes 
in intensity, and sometimes entirely ceases to be audiblej: tlie 

• Lwturo TI., p. 165. 

tLuctoreVlL, p. 190, 

t Of this Dr GuirJnor hiia'recorded one ease in tlic British Sfeitlatl Journal for 
Mnrch SO, 1S72, p. 33t, ond Dr WaUhe anotLer, DiMOKSufOte Heart, Sd ed., 

p. sse. 
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systolic murmur still coutinuiug, thoui,'h it mn)' vary in pitch 
and loudness, — but to cases in which, without any coexisting 
disease of the valve, its segments have been unable to meet 
from over dilatation of the aortic orifice, the result of dilatation 
of the aorta itself. In these cases it hns been my lot more than 
once to observe apparently complete rehabilitation of thu aortic 
valve, accompanied by great and manifest improvement of all 
the symptoms, occurring under the use of iodide of potassium, 
a remedy which seems to possess the power of promoting con- 
traction of the arterial tissues. In these cases, of course, there 
is, from the dilatation of the aorta, always well-marked accentu- 
ation of the second sound, terminated in the original state of 
matters by a soft diastolic blowing sound, which occasionally 
disappears entirely under the influence of treatment. 

Murmurs of regurgitation, we know, may occur at any of the 
cardiac orifices from dilatation of the parts with which they 
are connected, apart altogether from disease of the valves 
themselves, and it is under these circumstances that rehabilita- 
tion of the valves may take place, accompanied by a perfect 
restoration of the normal sound, tboi^h that — be it first or 
second — may remain for a time at least somewhat accentuated. 
This is especially the case with the second sound, and we 
cannot expect that ever to be removed. It is less frequently 
the case with the first sound, though accentuation of it ia not 
infrequently an early sign of commencing dilatation of the 
ventricle ; because if tlie ventricle recovers ita tone at all, it 
invariably does so more perfectly than the aorta, — being, as we 
can well believe, much less diseased, — and the restoration to 
health is much more complete in the one case than in the 
other. But murmurs of obstruction stand in quite a ditlerent 
cat^ory. They invariably result from some direct and material 
obstacle to the onward current of the blood ; and though the 
obstruction may be a canse of cardiac dilatation it is never ita 
resnlL The consequence of this is. that though murmurs of 
obstruction may vary very considerably, or may even completely 
vanish, the lesion still remains, and the cardiac disease proceeds 
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at &n unaltered pace in its downward career, It is of tlie 
utmost importance to remember those facts in connection with 
the prognoaia we may have to give a patient, or rather to his 
friends. In the one clasa of cases the disappearance oE a 
murmur may be the siynal of the re-establishment of health, 
in the other it is merely an indication of some unimportant 
alteration in the physical relation of the parts, which either 
interferes with the development of the murmur, or at all events 
hinders its proiiagation to the surface of the chest. It is not 
the first time that the disappearance of a murmur, under the 
latter circumstances, has been hailed with undeserved delight 
as an imlication of renewed life ; nay, even a treatment has been 
instituted — ^1 refer to the starvation and depleting system of 
treating cardiac disease — which could have no other end than 
a simple masking of the disease by influencing the physical 
causes engaged in producing the murmur, but which could not 
possibly affect, except injuriously, the lesion upon which the 
murmur depended, and undisguised disappointment has been 
expressed at the coming back of the murmur on the return of 
a more natural condition of body, though nothing else ought 
to have been expected. 

In my last lecture I pointed out that a systolic murmur in 
the pulmonary aitery, when it depended upon an abnormal 
alteration in the anatomical relation of the parts implicated, 
was apt to disappear, temporarily or permanently, whenever 
the normal relation was restored temporarily or permanently, 
or whenever, from any cause, the phyaical conditions were so 
altered that a murmur could be no longer produced.* When 
a pulmonary systolic murmur, however, depends upon actual 
physical obstruction, variations in the murmur are less likely 
to occur, and I have never observed any. And I may make 
the same statement in regard to a systolic aortic murmur 
dependent upon the same cause — actual physical obatruction ; 
and as this murmur depends either upon physical obstruction 
or aortic dilatation, which is equally irremediable, to its full 
• Lecture VIII,, ]>. 208, 
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extent at least, I perfectly agree witli Pi-ofuasor Sauders wIieQ 
he saj's that the variations in intensity are not by any means 
eo frequent in tliis form of murmur as in those depending 
upon other forms of valvular disease.* These variations do 
occur but rarely, and depend chiefly upon variations in the 
ventricular force. 

But it is in regard to the murmur connected with mitral 
stenosis that we find the variatiou greatest in amount and ill 
variety. In the course of my lectures upon tlds lesion I have 
entered pretty fully into this matter; -f- and in the wards you 
have daily opportunity of verifying these statements, and of 
observing that mitral stenosis is at least as frequently associated 
with an entire absence of murmur, with au irregularly inter- 
mittent systolic mitral murmur, or with a more permanent 
mitral regurgitant murmur, than with a presystolic murmur, 
with which it is popularly more immediately connected. The 
following is one of the most interesting cases of extreme 
variability in the murmur depending on the mitral stenosis 
which has ever occured to me ; — 

Case XXIV.— J. Munro, aged 21, admitted to bed No. 3 of 
Ward V, on December 14, 1870. This patient was under my 
care three years previously. At that time he had a well-marked 
presystolic murmur, hut so variable in character that it 
repeatedly disappeared, even while being listened to. Under 
treatment he improved greatly in health ; and after his 
discliarge, he was repeatedly seen with a slightly hypertrophied 
heart, and an occasional presystolic murmur. He afterwanls 
fell off greatly in health, and was readmitted with an enfeebled 
heart, very irritable, in an almost constant state of irregular 
palpitation, and with a permanent systolic murmur. He was 
again discharged somewhat improved, but with the systolic 
murmur still persisting. At the above date he was readmitted 
on account of catarrhal symptoms, aggravated by privation and 

' "On the Variatiouf and Vnrietiea of Orgonic Viilvukr Murmur."— £J. 
ited. Jour., Jununr; 1869, p. G84, 
t Lectures IV.aud V,, pp. 110, 13*. 
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want of shelter, anti aftur treatment liia murmur was found to 
have entirely disappeared. On the lat February 1871 lie was 
exhibited at the MeLlico-Cliirurgical Society without a trace of 
murmur of any kind. There was some cardiac hypertrophy, a 
prolonged first sound, and an accentuated pulmonary second. 
The case waa more particularly interesting and iuatmctive, inas- 
much as, from changes which took place in the distribution of 
the wards, he was under the care of Dr Grainger Stewart for 
some time ; and Pr Stewart was able not only to testify as to 
the persistence of the murmur of mitral regurgitation at the 
time of his discharge, but also as to the complete disappearance 
of the murmur at the time of his exhibition to the Medico- 
Ohirurgical Society.* You see, then, that cardiac murmurs are 
liable to very great variations, and sometimes vanish entirely 
beyond the keu of very much more accomplished auscultation 
than that of that hypothetical individual the average medical 
practitioner, the lesion still persisting. And you can readily 
understand how important it is to know how we may determine 
■whether we can in any given case — such as the hypothetical 
one I commenced with — ascertain the existence of a cardiac 
valvular lesion in the absence of any murmur : and this, 
fortunately, is not bo very difficult. If you have paid attention 
to my remarks you will uiidei'stand that aortic systolic murmurs 
may vary somtswhat in intensity, but never disappear entirely ; 
tJiat aortic diastolic murmurs never disappear even under 
treatment, unless in the very rarest instances, and in these 
they are always associated with a systolic murmur, which 
persists and reveals the lesion ; that pulmonary systolic 
murmurs, if organic, are persistent, if non-organic, they may 
disappear temporarily during deep inspiration, bntonly vanish 
permanently with their cause ; that tricuspid regurgitant 
murmurs are most frequently temporary, and when they vanish, 
it may be accepted as an indication that their cause has ceased, 
and the heart has become rehabilitated. Tricuspid obstructive 

-., " Maich 1871, p. 832, July 1880.— This pationt 
cuudition aiicliiingcd, 
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murmurs aie rare ; aud any that I hftve seen have neithm 
variud nor vanished. So that the greatest interest In regard 
to the variability and vanishuig of oiganie luurmurs centres 
in tlie mitral valve, and that, fortunately, is a valve, the con- 
dition of wliiclj we have the most ample and varied means of 
ascertaining, apart from the existence of any murmur. And 
it ia fortunate that it is so, for so much discomfort sometimes 
centres round even its slighter ailments, that not very long 
ago I had occasion to see a gentleman, thus obscurely atrected, 
who travelled all the way from South America for no other 
reason but to obtain a dotiaite opiniou as to his exact organic 
condition, wtiich was subject of diBpute among his medical 
advisei-s in that for ofl' region. 

The moat distinct and moat pei-manent indication of oi^anic 
lesion of the mitml valve is an accentnated pulmonary second 
sound ; aud in the absence of any other evident cardiac lesion, 
or of any congestive pulmonary affection, persistent accentua- 
tion of the pulmonary second, accurately determined, may lie 
accepted as a certain indication of a mitral lesion. In one 
case" this accentuation was the sole detectable indication of 
cardiac disease, and it was many weeks before we could obljun 
confirmative information by detecting a mitral munnur, 
although we sought for it daily. Yet this is comparatively 
rarely the case; more usually there are other indications, which 
wo only require to feel along the lines certainly to detect. As 
ait indicntion of bow this is to be done, let me give you a case 
which is not altogether hypothetical. Suppose you have a 
patient whose lower extremities are somewhat tedematouB,-f- 
both radial pulses equal, regular or jvossibly irregular, and 
(Hstinct, though not jerking, even when the wrist is elevated. 
Thase facts teach us the possibility of the heart heiagafiTected, 



* Cnse nf Elizabuth ItaUlic, iigvd 19, lulinitted to Wnrd XIII., Mnrvli 29lli. 
1873 : .iiacharged May 31st, 1878. 

+ I liere uurrntv a lulerably wdl-morked cow, but the miiae mntliiMl at 
diagnosLi bliplics to nil, tbc ilegrpp of curlaiut]- attuoad varying with the iv- 
tilicllicM nf the fiicts. 
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auricle wliicli is present Aortic tegui'gitatiou has its own 
distinguiahiuy pulae, and also produces decided conaeciitive 
changes ou this left ventricle, which are wanting in this case. 
Aortic ohstruction is incompetent to produce such an alteration 
of the auricle as we have in this case ; and the changes it pro- 
duces, if extreme, involve the left ventricle even more than the 
right, which is not the case here. Per viam cxclusUmis, we 
therefore arrive at the mitral valve as tlie only possible position 
of an obstruction efficient to produce the phenomena observed. 
This obstruction to the circulation may either consist in a per- 
manently dilated, or in a permanently constricted, anrJcnlo- 
ventricular opening. In tlie former case regurgitation is the 
sola cause of the obstruction, in the latter, regnigitation, though 
always present in some degree, plays a very small part in pre- 
venting the onward flow of the blood, this being mainly due to 
the constriction of the opening. With a dilated opening there 
is no positive obstruction to the onward flow of the blood, 
which is only Mndered constructively by so much escaping 
backwaKls which ought to go forwards. As regards the circula- 
tion, the results of this lesion are similar to those of aortic 
regurgitation, while they are somewhat different as regards the 
heart itself. In aortic regurgitation, as I have already pointed 
out, the primary result of the regurgitation is the dilatation of 
that cavity — the left ventricle — into which it occurs ; the 
secondary result is the hypertrophy of the ventricle, without 
which the circulation would speedily come to a standstill 
through asystole, the product of over-dilatation. Should the 
dilatation be great enough to open up the mitral valve the 
heart is relieved, the chances of death from asystole lessened, 
tlie evil day postponed, and, as a rule, death finally brought 
about by secondary causes. In mitral regurgitation the ven- 
tricular clianges are of a different character, and are seldom so 
great. It may be dilated from the tendency of the blood to 
accumulate in its cavity, and it is often hypertrophied from 
the increased force required to maintain this circulation in the 
face of a permanent, though only constructive, obstruction, but 
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these changes are never great unless the right side ot the heart 
is also largely implicated, so' that the heart baa aa entirely 
diSerent shape from that found in aortic disease where the 
alterations are chiefly confined to the left ventricle. The 
changes in the auricle more immediately "concern us. The 
regurgitation backwards from the ventricle, occurring at the 
moment when the auricle h commencing to fill from the lungs, 
tends to dilate that caiity ; but this tendency to auricular 
dilatation is partly counteracted by the patency of the pul- 
monary veins, which prevents the concentration of the regur- 
gitant force on the auricle alone, and permits its diffusion 
throughout the whole vascular area of the lungs. Congestion 
of these organs, of the right side of the heart, and of the general 
venous circnlation, are well-known results of mitral regurgita- 
tion; but great dilatation of the left auricle is a comparatively 
rare phenomenon in such cases, And so also is aurifiular 
hypertrophy. There ia no actual obstacle to the passage of 
the blood into the ventricle, wliich, on the contrary, is even 
more easy than natural, from the permanent patency of the 
auriculo-ventricular opening. No increased expenditure of 
force is therefore necessary to force the blood onwards from 
the auricle; the alight auricular hypertrophy which maybe 
present is not tlierefore produced by this cause, but may be 
regarded rather as a mere counteraction of the tendency to 
dilate of necessity, forced upon the auricle by the regurgitation 
from the ventricle. It is otherwise, however, in the case of 
stenosis of the auriculo-ventricular opening. Here we have 
not only a continual regurgitation through the permanently 
patent orifice in the valve which maintains the auricle and 
lungs in a state of constant repletion, but we liave superadded 
to this a positive obstacle to the onward flow of the bWd from 
the diminished size of the ventricular inlet, From theas 
circumstances there ia naturally a greater degree of congestion 
of the auric ulo- pulmonary circuit, and a much greater tendency 
to dilatation of the auricle, the part naturally most susceptible 
of this alteration ; and from the necessity of forcing the 
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blijod through a more or less conatricLeJ orifice, the auricle i 
alwaya more or less liypertrophied. It is, thotetore, as tht 
result of constriction of the auriculo- ventricular opening 
that we have the auricle attaining its greatest dimensions both 
as to dilatation and as to hypertrophy, and these are rarely 
noteworthy at all except in these circiimstancea There is,there- 
fore, little room for doubt, that the conBiderable dilatation and 
hypertrophy of the left auricle in the case under consideration 
is due to an actual disease of the mitral valve producing con- 
striction of the left auriculo-ventricular opening. Further, as 
this great alteratioo in the left auricle, with the very consider- 
able change in the right venti-icle, and in the circulation 
generally, have taken but a short time to bo produced, — only 
five years having elapsed from the patient's lirst attack of 
rheumatism, — the probability is that the mitral opening is of 
no gfeat size, and tlie prognosis in the case is certainly grave. 
You perceive, then, that, without putting the stethoscope to tho 
chest at all, we have been able to make a distinct and appa- 
rently most probable diagnosis, to deduce an evidently accurate 
prognosis, and that we arc from the same data able to propound 
a rational treatment. Could the stethoscope enable us to do 
more ? Certainly not. Would the stethoscope alone enable ns 
to do so much ? Certainly not so readily aa we suppose. Hail 
we to trust to the stethoscope atone in such a case, what would 
it teach us ? We know that the murmur supposed to be dis- 
tinctive of mitral regurgitation — of dilatation of the loft auri- 
culo-ventricular opening — is a systolic murmur heard loudest 
over the cardiac apex. And we also know, that the murmur 
supposed to be distinctive of mitral obstruction is a murmur 
termed presystolic, and actually occupying the latter part of 
tlie diastole, a murmur running up to the apex beat. But this 
so-called presystolic murmur is, aa we have already shown, 
that murmur most frequently ab.sent even when the physical 
cause exists of which it is distinctive. Further, there are 
many casen in which mitral constriction exists along with a 
murmur which is not presystolic, but systolic in its rhythm. 
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or even without any murmur at all. If we trust, then, to 
auscultation alone, as it is generally understood and applied to 
the heart, that is, if we attempt to diagnosticate the exact 
nature of any given cardiac lesion by the discovery and dis- 
crimination of murmurs, assigning to each its appropriate 
physical cause in accordance with the position on the cardiac 
area at which it is best heard, as well as with its rhythm or 
relation in time to the several acts which constitute a cardiac 
pulsation, without being actually misled, we shall yet often fail 
in attaining an accuracy of diagnosis, which is perfectly possible 
and frequently important. And there is no kind of case in which 
this is more likely to occur than in that now under consideration. 
We see, then, that in the case before us, as well as in many 
others, the stethoscope alone may fail us, and be unable to 
give us such distinct and positive information as shall enable 
us to form an accurate diagnosis, and yet we are enabled to do 
this by a due attention to facts, which were equally accessible 
to our forefathers in the prestethoscopic ages. These facts 
owe their diagnostic significance to the diverse modes in 
which each individual cardiac lesion is compensated; they 
vary, naturally, in degree, according tu the gravity of the 
existing lesion; their nature is always the same for similar 
lesions, presenting in this respect a most marked and im- 
portant contrast to the acoustic phenomena too commonly 
implicitly relied upon, as these vary not only in degree, but 
are also often loud and well marked where no important 
lesion exists, and even more frequently absent when serious 
lesions are present 

A careful attention to what we may term the physio -path- 
ology of the heart is, therefore, of the greatest importance in 
the discrimination of its diseases. 

Morbid anatomy reveals a diseased structure; pathology 
unravels the process by which that structure became diseased. 
What I have termed physio-pathology, or pathological physi- 
ology, reveals the consecutive changes which occur, not as part 
of a morbid process, but are secondarily induced to compensate 
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the results of that process. Thus rheumatism may shrivel the 
aortic valves, but it does not hypertrophy the left ventricle. 
That is a purely physiological change induced by a pathological 
cause. It affords, therefore, an apt illustration of what I mean 
by the term physio-pathology of the heart, of which it and the 
other relative changes constitute one phase. 

While, therefore, fully acknowledging the great value of the 
stethoscope in the diagnosis of cardiac disease, I beg you to 
remember that it is not all-important, that in order fully to 
understand its revelations we require also to pay careful 
attention to the manner in which those consecutive alterations 
occur, which never fail to follow each special cardiac lesion ; 
and that, in many cases, a thorough knowledge of these altera- 
tions will enable us to form a correct diagnosis apart altogether 
from any acoustic phenomena which may or may not be 
present And that by feeling along the lines indicated, by our 
knowledge of physio-pathology, we shall always be enabled to 
give a rational account of our case, both in regard to diagnosis 
and prognosis, though it may not always be so simply and 
easily unravelled as the one I have just related. 
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LECTURE X. 

ON INTERMITTENCY AND IRREGULARITY OF THE PULSE, AND ON 
PALPITATION, CARDIAC AND AORTIC. 

Gentlemen,— There is perhaps no single symptom con- 
nected with the heart which gives rise to so much discomfort, 
uneasiness, and feeling of insecurity, as intermittency or 
irregularity of the pulse ; yet both of these phenomena are 
perhaps at least as frequently associated with the- absence of 
serious disease of the heart as the reverse, and this is especially 
the case with intermittent action. Nevertheless, intermittent 
action of the heart is so alarming in itself, and so frequently 
occurs in those who are otherwise of a highly nervous tempera- 
ment, that it not infrequently constitutes a very serious com- 
plication, almost worthy of being regarded as in itself a 
disease. 

Simple intermittence is the slightest form of derangement 
of the cardiac action, and consists in the occasional omission 
of a pulsation, the next recurring at the usual period, without 
any alteration of the cardiac rhythm. The intermission may 
occur once every two beats, or once every twenty, forty, or 
more ; it may consist in the omission of only one pulsation, or 
two or three pulsations may be omitted each time, or one pul- 
sation may be generally omitted, and at occasional times we 
may have the intermission extending over two or three pulsa- 
tions, thus introducing the element of irregularity in its 
simplest form. In these cases we have the pulsations equal 
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Lowever, nervous gauylia are formed in the subst-ance of the 
heart, and to the influence supplied by these ganglia most 
modern physiologists seem inclined to attribute the ordinary 
rhythmical and apparently spontaneous movements of the 
heart It is true that if we divide a frog's heart longitudinally, 
each half goes on beating as usual, while if we divide the 
ventricles transversely, it is only the upper part containing 
the ganglia which continues to beat, the lower part temaine 
motionless. At first sight this experiment seems to warrant 
the conclusion that the ganglia are the source of the rhythmic 
movements of the heart ; but we hesitate to accept this con- 
clusion when we find that the embryo heart of a chick beats 
rhythmically long before any ganglia are formed, and that the 
adult heart of a snail goes on beating all its life without any 
ganglia at all. And our doubts are not lessened when we 
find that the motionless part of the heart, which contains no 
ganglia, can still be incited to rhythmic movements, indis- 
tinguishable from normal pulsations by the application of an 
appropriate stimulus. This stimulus may be either an 
unusual excitement such as the constant current ; or it may 
be a nutritional agent even leas perfect in its nature than 
normal blood, it may be serum or dilute blood.* These experi- 
ments seem to show that the diffuse vis liisita of the embryo is 
still active in the adult heart, and is quite capable of maintain- 
ing the normal rhythmic movements under normal conditions. 
And they also show that the ganglia — nervous centres — which 
are found in the sinus venoriis, the septum and walls of the 
auricles, and iu the auriculo-ventricular groove, are not only 
formed to co-ordinate the heart with the rest of the oi^anism 
through the agency of the cerebro-spinal and sympathetic 

of norro-cells or ganglin, anil the tesnlta of tlioir oxjierimenta on such hearts 
lend them to regard tlie cardmc ganglia not aa places where lierrous energy 
U produced, but as reallj eo-ordinatora. — Proc Roy. Soe. voL rxiii., No. 160, 
p. US ;aDi Ed. Mtd, Jour. Oct 1876, p. 370. Thisisu view whirh lantirely 
hamologHte, vide Inlradaaion to the Study o/Medidnt, Edinburgh 1866, p. 07. 
• Meninowica, Ludvriifa Arbcilen, 1875, p. 132, aud Ftaler't Physiology, 
third edition, p, 170. 
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nervous ayatcms, but that they also form atorehouaea of surplus 
energy, which may be called upcju when nutrition is tempomrily 
defective or unusual exertion is required. Of the former con- 
dition a, state of syncope supplies a common ami well-marked 
example, while less common instances are to be found in the 
experiments of Punum and Von Bezold already referred to* 
and in the beating of the heart of a shark or frog hours after 
ite severance from the organism to which it belonged ; while 
instances of the latter condition are to be fouud in those cases 
where the heart is incidentally called upon for unusual exertion, 
as happens in many forma of disease-f But besides acting 
as storehouses of surplus energy, the cardiac ganglia also 
co-ordinate the cardiac movements in accordance with the 
multifario\is requirements of the organic frame in its ever 
varying states of health and at disease. "Without entering at 
large into the anatomy and physiology of the nerves of the 
heart, it may suQice to say that an accelerating agency seems 
to be conveyed to the gangha from the sympathetic system, 
mainly through the cervical and first dorsal ganglion, and this 
excito-motor influence not only accelerates the cardiac pulsa- 
tions, but, according to Von Bezold, also increases their force. 
The vaffiis, on the other hand, by means of its inferior cardiac 
branch, inhibits and slows the heart's action, and wbeu 
excited arrests the heart in diastole. While the superior 
cardiac branch of the vagus is regarded as really an inde- 
pendent nerve passing upwards to the meduUa oblongata in the 
same bundle with the vagus fibres, and conveying from the 
heart a controlling influence to the nerve centres there which 
Lxegulate the movements of the arterioles. This nerve is sup- 
jd to come into action where the lieart is oppressed with 
f work by a rise in the arterial blood tension, it inhibits the 
k regulating centres, dilatation of the arterioles follows, the 
r blood pressure is lowered, and the heart relieved. Experi- 
I mental physiology leaves no doubt as to the aubstautial cor- 
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however, nervoua gauglia are formed in the substance of the 
heart, and to the influence supplied by these gai^lia moat 
modern physiologists aeem inclined to attribute the ordinary 
rhythmical and ajiparently spontaneous movements of the 
heart It is true that if we divide a frog's heart longitudinally' 
each half goes on beating as usual, while if we divide the 
ventricles transversely, it is only the upper part containing 
the ganglia which continues to beat, the lower part remains 
motionless. At first sight this experiment seems to warrant 
the conclusion that the ganglia are the source of the rhythmic 
movements of the heart ; but we hesitate to accept this con- 
clusion when we find that the embryo heart of a chick beats 
rhythmically long before any ganglia are formed, and that the 
adult heart of a snail goes on beating all ita life without any 
ganglia at all. And our doubts are not lessened when we 
find that the motionless part of the heart, which contains no 
ganglia, can still he incited to rhythmic movements, indis- 
tinguishable from normal pulsations by the application of an 
appropriate stimulus. This stimulus may be either an 
unusual excitement such as the constant current ; or it may 
be a nutritional agent even les3 perfect in its nature than 
normal blood, it may be serum or dilute blood." These experi- 
ments seem to show that the diffuse via insila of the embryo is 
still active in the adult heart, and is quite capable of maintain- 
ing the normal rliythinic movements under normal conditions. 
And they also show that the ganglia — nervoua centres — which 
are found in the stmts venor-its, the septum and walls of the 
auricles, and in the auriculo-ventricular groove, are not only 
formed to co-ordinate the heart with the rest of the organism 
through the agency of the cerebro-spinal and sympathetic 

of a«rvo-c«llB or gnugUa, nnd the results of tlieir exjwriments on such heaita 
lead thorn lo regard the cardiac ganglia not aa [jlaces where nervon» energy 
is produced, but as Feolly co-ordiiiatora. — Prm. Roy. Soe. voL xxiii, No. 180, 
p. SIS ; and Ed. Med. Jmr. Oct. 1876, p. 370. Thia b a view vhii-h I enUroly 
homotogsta, vide Itdrodiidioa to IM Study of Medicine, Edinburgh 1885, p. 97. 
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nervons systems, but that thcj also form storcliouacs of surplus 
energy, which may be called upou when nutrition is temporarily 
defective or unusual exertion is requii'ed. Of the former con- 
ilition a state of syncope supplies a common and well-marked 
example, while less common instances are to be found in the 
experiments of Panum and Von Bezold already referred to* 
and in the beating of the heart of a shark or frog hours after 
its severance from tlie organism to which it belonged ; while 
instances of the latter conditiuu are to lie found in those cases 
where the heart is incidentally called upon for unusual exertion, 
as happens in mnuy forms of disease.f But besides acting 
aa storehouses of surplus energy, the cardiac ganglia also 
co-ordinate the cardiac movements in accordance with the 
multifarious requirements of the organic frame in its ever 
varying states of health and of disease. Without entering at 
large into the anatomy and physiology of the nerves of the 
heart, it may suflice to say that an accelerating agency seems 
to be conveyed to the ganglia from the sympathetic system, 
mainly through the cervical and first dorsal ganglion, and this 
excito-motor influence not only accelerates the cardiac pulsa- 
tions, but, according to Von Eczold, also increases their force. 
The vagiis, on the other hand, by means of its inferior cardiac 
branch, inhibits and slows the heart's action, and when 
excited arrests the heart in diastole. While the superior 
cardiac branch of the vagus is regarded as really an inde- 
pendent nerve passing upwards to the medulla oblongata in the 
same bimdle with the vagus fibres, and conveying from the 
r heart a controlUng influence to the nerve centres there which 
hxegulate the movements of the arterioles. This nerve is sup- 
Iposed to come into action where the heart is oppressed with 
I work by a rise in the arterial blood tension, it inhibits the 
kj^ulating centres, dilatation of the arterioles follows, the 
K blood pressure is lowered, and the heart relieved. Experi- 
mental physiology leaves no doubt as to the substantial cor- 
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rectnesa of this estimate of tlie functions of theso caicUac 
nerves, and it has also ttnght ua that all the vagaiiea of an 
allorhytlimie heart are most probably to be explained by an 
interference of the opposed action of the inhibiting and 
accelerating uervea, though no doubt it may be a little difficult 
to explain why in any given case, at any given time, one form 
of irregularity should be present rather than another. At 
another time I hope to enter on this subject with more 
minuteness; at present 1 shall only treat it in the most general 
and practical way. It may be well, however, in passing, to 
point out that the exact nature of the irregularity is not 
always to he discovered by reference to the radial pulse alone, 
and perhaps 1 could not do this in a more strildug manner 
than by showing you the three following tracings. The firet of 
these, you will sue, is a very well-marked example of a 
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bigeminal pulse, taken from the radial artery of a patient 
suffering from aortic regurgitation not long before liis death. 
In the second tracing, taken also from the radial artery, there 
Fig. 18. 



is no appearance of a bigeminal rhythm at all, yet this ia at 
once revealed by the accompanying canliogram which was 
taken simultaneously. In the latter case the twin beat of the 
left ventricle was too feeble to roach the periphery, hence it is 
absent in the radial tracing, yet this case waa the most inter- 
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esting of the two, being a well-marked example not only of 
bigeminal jmlsation but also of that still more i-are form of 
in-egulaiity in which the right and left heart predominates 
alternately, in which, therefore, as you see, we may have a 

Fig. 19. 




radial pulse presenting nothing very unusual, and yet the 
carotid artery and jugular vein may be seen to pulsate alter- 
nately.* 

It is somewhat remarkable that, so long as the heart remains 
mainly under the inlluence of the vis i7mta, and unallected by 
extraneous agencies acting through its nervous connections, 
that is, 80 long as the fa>tu3 remains in utero, intermittent action 
is unknown, it must occasionally occur, because, even in utero, 
agencies are now and then at work which ought to produce it. 
But its occurrence must be very exceptional, as I know of no 
such case recorded, and have inquired at several friends, much 
in the habit of ausciUtating foetal hearts, without ascertaining 
that intermittent action has ever been observed in such cases. 
But no sooner is the child born than injurious agencies 
multiply and increase in intensity, and by their reflex action it 
comes to pass that we have intennittent cardiac action de- 
veloped in so many instances as to constitute infantile inter- 
mittence a well-known fact. And from man's birth to his 
grave it is a i)henomenon of frequent occun*ence, though in 
itself it has as little influence in precipitating his exit from this 
world as in influencing his entrance on its stage. The late 
Dr Mathew Baillie was once consulted by a patient with an 
extremely irregular pulse, and being pressed to give a reason 

* Case of Eiiplieiniu Lawtton, referred to at pa^ 185. 
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its occurrence, lie replied, "I don't know what ia ite cause, 
but I can tell you this, it won't shorteu yonr dftys." The 
patient, a native of thin city, was forced to content himself 
with this opinion, and lived to prove its truth, for he died at 
B very advanced age many years subsequently. But it is 
not always bo innocuous; for, while it generally indicates 
weakness of the cardiac walls, and often some initability 
of the cardiac uervea not always of much importance, bo it 
many times is also associated with serious lesion of the , 
valves, or of the cardiac muscle, which does tend to shorten 
life. 

I have already mentioned* to you that extremely irregular 
action is almost pathognomonic of mitral stenosis; Mr Adams 
(if Dublin-f- regarded it as quite pathognomonic of this lesion, 
provided the irregularity were of such a character that several 
of the faint fluttering cardiac pulsations every now and then 
failed to be felt at the wrist In this he was no doubt wrong, 
as irregularity of this character is at least as common in the 
gouty heart, whether dilated or not, as in mitral stenosis ; aud 
he was also wrong in following Corviaart and attributing 
extreme irregularity in both force and frequency of pulse to 
narrowing of the aortic orifice. Elliotaon corrects this opinion, 
for he says, " I do not happen to recollect a pulse irregular in 
force and frequency iu a single case of narrowing of the aortic 
ojjcuiug solely, while I know that it is very common in the 
narrowing of the left auriculo-vcntricular openiug, though 
possibly not jicculiar to it, nor indeed to narrowing of any 
opening." i My own experience leads me to coincide witli 
EUiotson's opinion, which I believe will be fomid to be correct, 
To constitute it pathognomonic of mitral stenosis, in'ognlar 
cardiac action need not present any special form of irregularity, 
for that varies in each case, but it must be associated witli 
some, at least, of the other concomitant plieuomena diagnostic 

• LuL-tiira v., p. 136. 

t Duhlin HmidUd r^i'orU,. vol. iv. ].. J9J. 

t 0.1 i'-irimu DiMUV^ ■>/ 'Iu Ih'irl. fol. Loiuluii, ISSd, pp. 1«, 17, 
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t tins loaion, and moat certainly with accentuation of the 
pulraonaiy aeoond sound, a phenomenon not always easUy 
recogniaed in aacb cases, because both second sounds are apt 
to be much weakened when the cardiac action is extremely 
irregular, still in mitral stenosis it will be always possible to 
discriminate the pulmonary second as a shade more distinct 
than the aortic second, though it may not be markedly 
accentuated. Very frequently in such cases the existence of 
an irregular mitral systolic murmur simplifies the diagnosis, 
though this is by no means always the case. In all such cases 
there is abo evidence of cardiac failure from pj-rexia or over- 
work, frequently a history of rheumatism, and very often well- 
marked signs of pulmonary and of general venous congestion. 
I know of no cardiac cases more amenable to proper treat- 
ment than these are, none in which relief is so certain of 
attainment, though of course perfect cure is unattainable, and 
even complete removal of the irregularity is hardly to be 
expected, though it is sometimes temporarily obtained. In all 
such cases the pulse is of course permanently small and feeble 
even when it is not irregular, and this — as well as the presence 
of pulmonary accentuation — constitutes an important point 
in the diagnosis between irregularity associated with mitral 
stenoeis, and that depending simply upon gout. In the latter 
class of cases, with which we may associate atheroma of the 
coronary arteries, also a frequent cause of cardiac irregularity 
we have of course no accentuation of the pulmonary second ; 
in the intervals between the fits of irregularity the pulse is of 
the normal fulness and strength, and this is also the case with 
those pulsations which during the attack fairly reach the radial 
artery. lu mitral stenosis, then, while some of the cardiac 
pulsations fail entirely to reach the radial artery, even those 
which do rencii it are small and feeble ; but in the gouty heart, 
wliile some of the pulsations also fail to reach the radial artery, 
most of those which do reach the periphery are of average 
strength and fulness. The chief exception to this rule is when 
the gouty heiirt is already dilated and the mitral valve inconi- 
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patent, but in these casea we liave, superadded to the irregular 
action, all the ordinary signs of dilated hypertrophy to guide 
our opinion. Once fairly developed there is probably no clasa 
of cases, not associated with absolute organic disease, in which 
a permanent cure is so rarely attained as in gouty irregularity, 
though they are susceptible of great relief from appropriate 
treatment, and with moderate care are not uanaily attended 
hy any considerable shortening of the normal span of life; 
some, indeed, with even extremely irregular gouty hearts, 
continue in fair health to a very advanced age without any 
obvious impairment eitlier of bodily or mental vigour, except 
that depending upon senescence. 

There is one form of abnormality, however, in a. gouty heart, 
which I do not hold to be so susceptible of a favourable 
prognosis, 1 refer to that to which attention is ordinarily first 
directed hy the occurrence of symptoms referrible to cerebral 
aniemia, in which abnormal slowness of the pulse is the most 
remarkable symptom — a pulse wliich is slow, not because tha 
cardiac action is retarded, but because many of the pulsations 
fail to reach the periphery. It is long since Hope pointed out 
that, though cardiac action was occasionally really slow, yet the 
bulk of those caaes in which the pulse was said to range from 
20 to 30 a niinut«, were really cases in which one or two of the 
ventricular beats were regidarly and permanently imperceptible 
in the pulse, every second or third pulsation only reaching 
the periphery ;* and Dr Stokes has made some most import- 
ant and instructive remarks on the same subject, expressly in 
connection with the production of cerebral anremia, and all the 
peculiar and important phenomena which may result from 
that.-!- In one very instructive case which I saw some years 
ago, an old lady, long gouty, though without regular attacks, 
and with a dilated feeble heart, had been suddenly seized while 
shopping with what seemed to be an epileptic attack. These 
attacks continued to recur when she made the slightest exer- 

• On DUfonea o/lhe Heart, London, 1839, p. 337. 

t The DUeaaa of the Heart and the Aorta, Dublin, 1351, p, 382, ic. 
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tion, and at the time I saw her she w,i3 unable to rise from the 
recumbent posture without bringing on one. They were 
associated with flatulent dyspepsia ' and an extremely slow 
pulse, averaging about 20 per minute. On careful exaiuinatioa 
I found that her heart aoted with perfect regularity, but with 
unequal force, so that the apparently abnormal alownesa of 
the pulse was simply due to the fact that only about every 
third beat reached the periphery. It was not difficult to con- 
nect this detective cardiac action with a diminution of 
arterial pressure sufficient to produce all the phenomena of 
cerebral anaemia on the one hand, and among these epilepti- 
form seizures, and also detective secretion generally, and as one 
of the results of that flatulent dyspepsia. There is but one 
remedy that I know of capable ot remedying this state of 
matters, if indeed the muscular fibre be still pertect enough 
in structure to permit its being remedied, and that is digitalis, 
full doses of that were prescribed, and with nutritious iliet and 
a fair allowance of stimulants, it succeeded so well in her case 
that within a week she was going about as usual, was so well, 
indeed, as to give a dinner party, and she died gradually from 
asthenia some years subsequently, without any return of these 
serious symptoms. Such cases are, however, always more 
serious than tlioae of simple irregularity of the cardiac action 
and are not always so easily remedied, considerable degener- 
ation of the cardiac muscle being only too frequently con- 
comitant. 

Irregularity ot the pulse is, you will see, most frequently 
associated with mitral stenosis or with gout ; no doubt it is 
also associated with other cardiac affectious, or with apparently 
simple dyspepsia, rarely however, I think, unless these aOec- 
tiona or that dyspepsia be associated with the gouty dis- 
crasia. Simple intermittence, liowever, stands in a somewhat 
different category, sometimes it is only an early indication of 
failure of cardiac power dependent upon anamiia, over-work 
or worry, or upon valvular disease or gout, but it is often a 
• ridt Uauri: XL 
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Iturely uorvous phcnouienon. la the former class of cases we 
Lave the allection comnicnciug byau iuterniission fullowed by 
a thump; as the disease progr(!3aes this thump becomes 
associated with a sensation of tumbling, and by-and-by the 
irregularity and inequality of the heart's action reveals itself 
to the sufferer by a rapid and irregular succession of thumpe 
and tumbles ot varying force. In the class of cases, however, 
to which I now refer, the disease never progresses beyond the 
thumping stage, and the thumps are not even very distinct; 
the patient has at the most an uncomfortable sensation in hia 
cardiac region of varying intensity, lusting for less than a 
second, and if we happen to feel the pulse at that moment we 
become aware that tiiis uncomfortable sensation is associated 
with the omission of a radial pulsation and nothing more, 
and sometimes this takes place regularly without the patient 
being in any respect conscious of it. Such cases are of purely 
nervous origin, often arise from sudden fright, grief, or anxiety, 
and the intermission thus produced, though for a time of fre- 
quent recurrence, gradually dies out, and sometimes disappears 
entirely, while iu some it remains permanent, though much 
more infrequent than at first. This form of intermittence 
originates in the accidental coincidence of fright or anxiety 
with a heart congenitally or acquiredly feeble, or with a nervous 
system from similar causes unduly impressionable, I have 
known it commeuce with the shock of a railway accident, and 
in that case the intermissions were at first every second beat, 
but in a few montlis came down to one intermission in twenty 
beats, and I have no doubt will ultimately disappear. Richard- 
son has known it follow shipwreck in one instance, with a 
somewhat similar result, and sudden grief, anxiety, or anger in 
several other cases. 

But emotional inhibition of the heart is often a much more 
Berious matter, and may fatally arrest its action ; tliia probably 
never occurs in those whose hearts are structurally sound, but 
it has happened often enough in those who were not known to 
labour under caixliac disease to make it a possible occurrence 



to any one past middle life, and to some even at an earlier 
period. Ziminermann • haa published a number of such cases, 
and from 1dm we learn, what we would otherwise scarcely 
have expected, that unexjiected joy is more dangerous to life 
than auddea grief. Sophocles died suddenly of joy on being 
crowned, at the age of ninety, as the first tragic poet of the 
age. The same thing happened to Phillipides the comic 
writer. Chilou of Laceda?mon died in the arms of liis son, who 
had borne away the prize at the Olympic games. The famous 
Fouc^uet died on being set at liberty by Louis XIV. The 
niece of Leibnitz died suddenly of joy at finding a box 
containing ninety thousand ducats below the philosopher's 
bed. Ami many similar cases are recorded by Zimmermaun 
and others, all testifying to the fatal effects of excessive 
emotion, even when of a pleasing cbaracter. It seems more 
natural to expect that ten-or and grief should be more 
injurious than joy, and tliough this does not seem to be the 
case, yet these emotions have in their turn been fatal to many, 
Philip II., king of Spain, enjoys the unenviable notoriety of 
having frightened two of his counsellors to death. One of hia 
ministers of state died suddenly on being sharply rebuked for 
a hesitating answer. Another, the Cardinal Espinoza, died a 
few days after being sternly told, " Cardinal, know that I am 
master !'" Mallet's tale of Edwin and Emma was founded upon 
an actual incident that happened at Bowes in Yorkshire, in 
1714, when a young woman died suddenly of grief on being 
told of the death of her lover. Palmer, a celebrated comedian 
of last century, died on the stage of the Liverpool Theatre on 
August 2, 1798, while performing the part of the " Stranger " in 
the play of that name. Palmer had recently lost his wife and 
a favourite eon, and when one of the dramatU persona:, in 
the course of the play inqiured for his wife and family. 
Palmer, unable te reply, became inexpressibly agitated, and 
dropped dead. In the end of last century Prince George 
Lonis of Holstein, having removed the body of hia wife from 
• A TreatUe m Erperience in Fhysie, Loudou 1782. vol. li. p. 268, 4c. 
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one cofBn to another of more costly materiaU, desired liia 
valet to read him some pages from a pious book, and, kneeling 
by the side of the coffin, he burst into tears and died. And a 
couple of years ago there occurred in France an even more 
startling instance of the fatal effect of overwhelming emotion. 
l)r Deleau, a celebrated auriat, only forty-four years of age, lean- 
ing over his dying daughter to receive het last farewell, himself 
fell dead as if struck by lightning. The effects of emotional 
inhibition vary with the violence of the emotion on the one 
hand, and the sensitiveness of the organism oo the other ; in 
soma individuals the result dies rapidly off with the fading 
of the emotion which produced it, while in others ihe diatnrbed 
rhythm of the heart persists as a fact of which the sufferer 
cannot for one instant lose the consciousness, and which 
ultimately wears him out by the silent but terrible and 
sleepless suffering which it induces. Yet this emotional 
inhibition, so varied and often so terrible in its results, is 
simply an exaggeration of what we have all probably felt at 
one time or other when our heart has, for the moment, stood 
still in the face of any impending danger to ourselves or others. 
It is merely an aggravated form of what our vernacular poet 
Ballantyne has so graphically described as indicative of 
maternal anxiety: — 

" My vera heart gaes loup, loup, 
Fifty timea a-day." 

This " loup" being nothing but the perce])tible tliump — the 
forcible systole — which succeeds a momentary intermission. In 
highly impressionable individuals, now and then, there is no 
returning thump, the intermission becomes permanent, and we 
have sudden death from emotional inhibition of the heart, Emo- 
tion, when it thus acts, is reflected from the sensorium to the 
cardio-inhibitory centre in the medulla oblongata, and from it 
to the heart.apijarently through the inferior branch of tlie vagus. 
When a seneoiy ner\'e is implicated in the inhibition of the 
heart, conscjousness does not seem to be necessary for its de- 
velopment, though it is probable that it materially increases the 



DISEASES OF THE HEART. 



263 



' severity and danger of the inbibiliou, hence the great import- 
ance of relieviiig pain if it be severe, especially in weakly and 
impressionable individuals. Severe cold, if applied to the 
surface suddenly, especially in those exhausted by fatigue, ia 
no infrequent cause of fatal inhibition of the heart. During 
the Russian campaign (181^-13) the French soldiers were 
oft«n seen to fall dead as if struck by lightning from the 
effects of the excessive cold. At Smolensko more than thirty 
grenadiers of the Italian Guard fell dead from this cause, in 
attempting to set themselves in line on the height beyond the 
Borysthenea.* A cold bath has often proved fatal to infanta in 
this way, and many a one has died iu the water from an inhibited 
heart. These unfortunates are said to be seized with cramp 
and to drown ; they raally sink dead in the water, the heart 
fatally inhibited by cold ; now and then, however, such victims 
do struggle, and are partly drowned, for inhibitory paralysis 
of the heart, like every other form of asystole, is not necessarily 
iustantaueonsly complete, but may be ingravescent in its 
character. Cold, applied internally, is equally well known aa 
a cause of fatal cardiac inhibition. The knowledge of this fact 
is of very ancient date indeed, for Quintus Curtius telfa us 
that Ale.\ander the Great lost more of his soldiers from their 
drinking the ice-cold water of the Oxus, than he did in any one 
of his many serious battles ; nnd almost every summer some 
death in the har\'est-field, from a similar cause, supplies a 
fresh modern illustration of the sudden way in which life may 
be brought to a close by a shock thus applied. One hundred 
years ago the pathology of such casea was very much based 
upon Tristram Shandy's idea that the body and soul are like a 
coat and its lining ; if you rumple the one, you rumple the 
oUier also, The violence of an emotion constituted its danger. 
" A passion," says Zimmermann, " without even being carried 
to excess, will sometimes occasion a difficulty of breathing, 

• A TreiUiK oh the EffeeUmid Pn^tcrlia u/ Cold, by Moricbcim Boaapr^, M. D. 
Trauslnled by John ClenJiniug, A.B., M.D. Edinburgll: Uaclnchlon amd 
Stewart, 18'26, p. 149. 
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together with a sense of stricture in the breast, and an hesita- 
tion to speak, the tongue remaining as it were immovably 
fixed to the palate. The weaker paasioos speak, tlic stronger 
passions are mute."* Greater violence of emotion was supposed 
to collapse the heart, so that it neither received nor emitted 
any blood, the sufferer dying instantaneously pf and it was 
also known, as in the case of Philip V. of Spain,| that the 
heart occasionally ruptured from similar causes. Essentially 
popular in its character, this pathology was of very ancient 
date, and, when Shakespeare makes Malcolm say to Macduff — 

" Give sorrow wordd ; the grief that does not speuk 
WiisperB the d'erfranght heart imd bids it hreak," 

he but expresses tersely in poetic form the weak periphrasis 
of Zimmermann. Since the beginning of this century men 
have ceased to be contented with vague descriptions of still 
vaguer ideas, but have sought to connect physical results with 
definite physical causes. Among the earliest pioneers in this 
direction, in regard to the influence of injuries of the nervous 
system on the heart, were I^galloisg and Wilson Philip.|| Yet, 
though the pathological acumen of Ahsonll distinctly recog- 
nised the bearing of the experiments on the cardiac depression, 
so often observed in the early stages of abdominal inflammation, 
as well as their relation to sudden death from a blow on the 
epigastrium, we had got no further forty years ago than to 
connect fatal cardiac failure with concussion of some part of 
the cerebro-spinal or sympathetic system. It is then entirely 
within the last forty years, and chiefly within the last twelve, 
that we have learned to recognise with any precision the mode 

* Op. cit p. 267. 

t ZimmemuiDi], op. cit. p. 371. 

f Phittaopkieal Trantaslions, 1816 nndlSlT. Vide Ah Experimcrilnl Ingviry 
Me Ike Laws qf Iht Vitat Fvnelitmi, London 1618, 2il HtiQon. 

II Ovamt3DfPathiiUigy,tt«dFTaiiiao/Med.iciju, 1844, Edin. p. 12. 

^ EtyeHfTK* »ur 'a Priiteipe d» la vie, ftelaranent kut cclvi da mourtment du 
tkeHr It ncr U aiigt de « PriiKipe. Pspar read before the Inititut* of Jnwce, 
~ te S, 1811. Fidt (Swret ck k Oalloa, Puis 183a 
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in wUch the heart's action is influenced by extraneous impres- 
sions. Ajad though we owe this largely to foreign observers, of 
whom we may eapcuially mention the Brothers Weber,' Cyoa.'f 
sad Von BezoM4 yet the experiments of Professor Bntherford§ 
have done much to clear away obscurities, and to give ns dis- 
tinct ideas as to the innervation o£ the heart, and particularly 
as to the inhibitory influence of tlie vagus nerve, Much still 
remains to bo done, but we have certainly gained a firm basis 
from which to extend our inquiries, and on which to base our 
treatment. 

In the treatment of intermittent or irregular pulse, we must 
be guided very much by the condition of the patient, and the 
existence of any actual cardiac disease, or of any irritation 
capable of reflexly producing such irregularities, and this we 
must carefully ascertain for onraelves, and never trust to the 
mere sfeitemeuts of the patient Because there is nothing 
more common than for a dyspeptic patient to say, " I never 
have a headache, I may eat and drink what I please, my 
stomach never troubles me ;" true, but liia heart does, and care- 
ful examination will discover that Lis stomach is not so perfect 
as he represents it to ha It is precisely the- same with him 
as with a patient with neuralgia of the shoulder joint and a 
decayed molar tooth ; " You need not look there," he says, " I 
never have toothache," but he winces when we touch the tooth, 
and if we get leave to extract it his neuralgia is cured, Tlie 
one man haa toothache in bis ehoidder, the other dyspepsia 
in his heart ; the cases are analogous, and teach us to put more 
faith in our own careful examinotion than in the statements 
of any patient, which, let me add, however, there is no need to 



* Omoda AKoali JJiuaxnali di Medkina, vol. ad. pp. 226, aS3. 
^!BtTil:Ud. SOeh), 0(4. d. Win. ISflS, & 308. 

Z Uniermiehv.'ngen iibcr die i-a.wriia'.ion da Heneaa, Leipzig 1883. Vide also 
VnteTtadiiiingea out dem physiotoffucluni, Lahoratorium i*n fP'ttnbitrg, Lupzig> 

laer, 

I Paper rnidbaforo tho Boyul Sooiriy of Ediiihurgli, MaylSeS, pnbUshad in 
nb&tmct ia the Jaum. of AiuU. and Phya. vol, iii, ISSO, p. 402, iuul in full in 
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contradict ; we are bound to cure our patient if we can, 1 
it would be both tbankleas and dangerous to attempt to 
confute all his prejudices. 

In the intermittent pulse of infancy and childhood little 
treatment ia required ; the bowels must be regulated if 
necessary, but more by food and exercise than by medicine, 
for whatever enfeebles the frame tends to keep up the iuter- 
mittence. We must also by moderate exercise in the open air, 
early hours, plenty of sleep, and the use of a nutritious but 
unatiuiulating diet, seek to tone down any ner\'0U3 instability, 
and to develop a state of rude unconscious health. The patient 
ought to be warmly clad, and the use of quite cold water as a 
bath avoided, as any nervous shoRk ought to be most cai'efully 
shunned. If other remedies seem needful the bromide of iron 
is a very useful one, or in very irritable patients it may be 
necessary to Iiave recourse to the bromide of ammonium, for 
a time at least. 

In patients affected with cardiac disease, we of couree regard 
the irregular pulse as a mere symptom, and treat the central 
lesion upon which it depends, whatever that may be. In by 
far the larger proportion of cases it will be found to be mitral 
stenosis, as I have already told you, and as the irregular action 
accompanying this lesion is merely a sign of cardiac debility, 
what we require to do in these cases is simply to steady the 
heart's action, increasing at the same time the force of its 
muscular contractions. All this we can do moat effectually by 
the judicious use of digitalis, so much so that often in a few days 
the patient will express himself as feeling a new man, and he 
will not much mind any little remains of irregularity, which 
it maybe difficult, if not impossible altogether to remove. Of 
course though digitalis in small, repeated, tonic doses, must be 
our main atand-by in these cases, other drugs as subsidiary 
agents are frequently of great importance, and must be used 
pro re nata; such aa carbonate of ammonia when bronchitic 
rhonchi are present ; squill if there be much oedema, if only a 
little we may safely trust its removal to the digitalis ; arsenic 
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if tlieve be much cardiac paiu, which there seldom is in these 
coses ; bromide of ammouium, with or without morphia — sub- 
cutaneously or otherwise — if there be much nervous restleaa- 
ness ; aud iron in some form or other if aniemia be n prevalent 
symptom. 

When, however, intermittent or irregular cardiac action 
comes to be a subject for medical treatment apart from cardiac 
disease, the heart may still be soothed and steadied by small 
doses of digitalis if necessary, but the treatment falls mainly 
under three heads : first, to remove the cause if possible ; second, 
to brace up the whole organism; and Viird, to soothe the 
nervous system, IE the cause be mental, such as grief or 
anxiety, all our cure will frecjuently be baffled, and our success 
will usually depend not so much upon our remedies as upon 
our influence, and also upon the amount of mental firmness 
originally [jossessed by our patient, and whether he is still 
capable of being roused to exertion. In nervous shocks from 
anger or fright we have a potent help in the uarcotic needle, 
which, timeously employed, abbreviates the period of shock and 
lessens its subsequent influence, besides giving the patient 
confidence in our resources and in their power to relieve him ; 
the dose of morphia injected must, however, be a full one, and 
such as is sufficient to ensure sound sleep for some hours. 
We must in every case caution the patient against all depress- 
ing agencius, such aa excess in veuereal pleasures, in tobacco 
smoking, in work, especially intellectual work ; we must avoid 
all worry or excitement of any kind, and we must prescribe 
abundance of sleep, fresh country air, plenty of sunlight, 
perfect quiet, light amusing occupatiou, and nutritious diet in 
small quantities at regular intervals, suited to the requirements 
Land capacities of our patient. But no solid food should be 
^ven at a less interval than four or five hours, so aa to avoid 
tetrodueing fresh food into a stomach still containing un- 
digested material, as nothing is more injurious ; but a timibler- 
ful of hot water, or a lai^ teacupfnl of hot solution of Licbig's 
extract of beef, washes out the stomach, prevents the accumu- 
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lation of flatulence, aud often pruvea most useful in stimu- 
lating the completion of digestion and the emptying of the 
stomach. This may be given ahout an hour or so aftj;r a 
meal, or when symptoms of uneasiness come on. and a fresh 
secretion of gastric juice is efiectually secured by alkaliaing 
the draught with a small teaspooofiil of carbonate of soda. 

Alcohol is the one domestic remedy which exercises the 
most potent inlluence upon an irregular aud intermittent 
heart ;* it is, however, one which must be used with caution, 
because excess in its use is apt to perpetuate aud increase the 
very evil it is employed to cure. Still, moderately employed, 
its action is not ouly palliative, but to a certain extent 
curative ; only it must be employed in moderate doses, and in 
those forms which contain fewest substances likely to disagree, 
and these are in the main good sound claret, and pure whisky 
free from fusel oil or all injurious impurity. Next to these 
comes sound sherry, ueitlier too dry nor the reverse, but of 
medium quality. Porter, ale, and beer are useful enough at 
times, as well as all other alcoholic fluids, but as a rule are not 
to be conunended, though in every case we must be guided by 
the idiosyncrasy, the purae, aud the convenience of our patient. 
The object we seek to attain is to provide a nutritive, dif- 
fusible stimulant, slightly narcotic or sedative in its qualities, 
aud one the components of which shall disturb digestion as 
little as possible, while we also take care that the quantity 
introduced shall not be sufficient materially to interfere in 
this way. About two ounces of absolute alcohol is the moat 
that can be introduced into the system in one flay without 
detriment, but this may be given in divided doses, and in 
various forms according to the requirements of the patient. 
Coffee, but especially tea, are excessively injurious to such 
neurotic patients, they ought therefore to be avoided. Cocoa is 
too heavy, but cocoatina often agrees well, though, as a rule, a 
French breakfast, with meat, fruit, and claret, will be found to 

• Tn this I may seem to follow Dr Hidmrdson, but tlio feet was ttoll known 
to me befcro the iiuMication of -ony of hU jmiwM. 
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suit Buch a patient munh better than any other; while hot 
soup with a. little well boilod rico will answer equally well iu 
most cases. For lunch a tumblerful of milk and Carmm 
water, a glass of beer, or a. basin of aoup, according to taste. 
For dinner plain roast or chop, a single mealy potato, or 
spinach, avoiding other vegetables, no pudding, and two or 
three glasses of ularet, or a couple of glasses of sherry, will be 
found very serviceable. No tea, and at night a glass of whisky 
and potass water, with or without a biscuit. This is a sort of 
model diet for such cases, which must he varied to suit each 
individual case. We must, especially in this climate, secure 
that whatever is taken in the morning be sufficiently stimulat- 
ing to enable the patient to withstand the cold — especially in 
the winter — and to soothe him under the unavoidable worries 
of life. To this end, if soup be preferred for breakfast, a glass 
of sherry or a tablespnonful of brandy stirred into the white 
of an egg previously dissolved in a little water with a pinch 
of sugar, will be found a most agreeable and useful limch. 
What we seek to attain by the use of alcoliolic stimulants is 
the temporary soothing of the vagus nerve, the temporary 
rousing of the heart to more vigorous action by which it is 
enabled to resist evil influences, the improvement of the 
digestion, and the gradual accumulation of vital energy, Wliat 
we must most carefully avoid is any excess in the use of 
alcohol, which would most surely lead to the production of a 
catarrhal conditiou of stomach, or to its keeping up, if it 
already exists, as to that more perliaps, than to anything else, 
is due the persistence of intermittent cardiac action. But in 
Itihese cases alcohol is really a remedial agent, from which we 
Enan obtain more good than from any other drag, only it 
^.mast be used as a drag with caution. Definite rules only 
^ply to definite cases, but there are three grand rules which 
r«pply to every ease, and these are, that the alcohol must be 
given in a digestible as well as stimulating form, in divided 
doses throughout the day, and never in excess, otherwise we 
I ahall increase the evil we desire to cure. 
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What we desire to do in sucli cases is to brace up tlie 
general system, nt tlie same time protecting it from injurious 
influences. Warm clothing, therefore, is a necessity, and cold 
sponging of the cheat every morning ; but bathing, particularly 
sea-bathing, must be shunned as dangerous, the shock being 
only too apt to produce, in such cases, fatal inhibition of the 
heart, — cramp as it is so often called,— which is so instanta- 
neously fatal that the patient sinks, but is not drowned ; he 
is dead before he sinks. 

The drugs which will be found most useful vary with each 
case, pepsine in ten or fifteen grains with each meal seems to 
do good always, but beyond that we must be guided by sub- 
sidiary symptoms. If there be much catarrhal irritation of the 
atomacb, nitric or nitro-hydrochloric acid and taraxacum; 
calumba, or quassia are often useful, as this condition is often 
kept up by a congested condition of the liver which the 
acids tend to relieve by promoting the bile aeci-etion. It is 
always useful in such cases thoroughly to alkalise the stomach 
at least once a-day by the free use of soda, potass, or lime in 
the form of lime water. With this treatment we may combine 
the use of podophylline in quarter grain doses with a third of 
a grain of ipecacuau and a quarter of a grain of belladonna, 
which in enfeebled patients unloads the liver, and relieves the 
right side of the lieart without purging. If torpor of the liver 
be more marked, then small doses of blue pill and aloes, just 
Buffietent gently to move the bowels, are most useful, If 
torpor of the colon be the chief apparent ailment, the long- 
continued use of Barbadoes aloes in small doses with sulphate 
of iron, hyoscyamus, and nux-vomica, answers very well, and 
if much flatulence be present we may substitute a couple of 
grains of the compound galbanum pill for the byoscyamus 
with advantage ; or if gout be the fundamental ailment, then 
small doses of the acetic extract of colchicum with Barbadoes 
aloes, both in such doses as shall ensure no more than one 
stool, a little more bulky than usual, and continued daily or 
every second day for some lime, will be found most useful 
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When a liiematiuie tonic is required, aa will be tlie case in 
moat inata[ice3, the citrate of quinine and iron will be found 
to be the mildest, and the one most generally usefiil, while 
Easton'a syrup of the phosphates of strychnine, quinine, and 
iron, is the most powerful, and if continued in drachm doses 
twice a day for several months, wilt often effect a most 
wonderful improvement in the patient's health, and in the 
state of his heart ; that it may do so we must be careful to 
have all catarrh of the stomach removed in the first place, and 
the liver also acting freely, otherwise this tonic will not only 
do no good, hut occasionally seems to do harm. It may 
frequently he combined with two minim doses of the liquor 
arsenicalis with much advantage. 

Whenever, from the state of the patient and the defective 
secretion of nren, gout seems to be impending, the moat 
important remedy will be found to be the free administration 
of colcbienm along with alkalies, and in those cases plenty of 
Tichy or Apollinaris water will be found most useful, accom- 
panied by a i-igid abstinence from animal food, an abstinence, 
however, which must be guided by reason and not by prejudice, 
as many patients have a difficulty in nourishing themselves 
when altogether deprived of an animnlised diet. 

Although for temporary purposes there is no sedative equal 

to the subcutaneous injection of Squires' solution of the 

biraeconate of morphia, yet for continuous use as a nervine 

sedative, bromide of ammonium far surpasses it, but it 

must be given in full doses, from half a drachm to a drachm 

three times a-day, till its full sedative effect is secured 

I This ia hut a bare outline of the treatment to be adopted in 

I those cases, but from it you will see, that for the relief of inter- 

I mittent and irregular cardiac action, we must endeavour first 

I to determine tho lesion upon which they depend, cardiac or 

I otherwise, and we must treat this with due regard to the 

1 .organic debility to which that lesion owes its injurious 

I -efficiency, and we must meanwhile not forget that between the 

^ cause and its effect we have the nervous system as a connect- 
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ing liuk, and that, by modifyiug or interrupting this coDnection, 
which we often can do by the judicious use of sedatives and 
narcotics of various Iduds, we may cause to cease, or at all 
events mitigate, the results pending our attempts at cure. 

Cardiac palpitation is only too frequently dependent upon 
similai causes, as irregular action, and is to be ti-eated accord- 
ingly, especially by such means as shall restore a normal tone 
to the heart and to the oi^anism generally. Now and then au 
apparently accidental though violent attack of palpitation 
seems dependent upon acidity of the stomach, and can often 
be at once relieved by nn antacid draught of soda, potass, or 
ammonia ; and indeed not only palpitation, but also some of 
the minor forma of irregular action, are promptly relieved by a 
draught containing a drachm of aromatic spirits of ammonia 
with or without an equal quantity of tincture of valerian, or 
failing that, by a tablespoonf iil of wliisky or brandy with a tea- 
apoonful of carbonate of soda in about a wine-glassful ot water, 
just enough not wholly to drown the miller, as we say in 
Scotland. I need scarcely add that for such patients tea, 
coffee, and tobacco, especially the latter, are absolute poisons, 
and must be wholly eschewed for a time at least. 

Epigastric pulsation, depending on irritability of the 
abdominal aorta, is a local neurosis not always apparently 
dependont on dyspepsia, nor to be relieved by tonics. I have, 
however, found it almost invariably to yield to full doses of 
the bromide of potassium in some bitter infusion such as 
calumba, gentian, orchiretta. The only exception to this that 
I remember seeing was that of a woman, a patient in Ward 
XIII., in whom this excessive abdominal pulsation was accom- 
panied by preternatural hardness of that part of the artery, 
probably due to atheromatous disease, and in her case large 
doses of the iodide of potassium gave great relief, though 
nothing had any permanently curative effect. 

In connection with the subject of increased cardiac action 
generally, I may mention that, while increased action ia liable 
to follow any unusual exertion, such as climbing a staii' or 
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going up a bill, both in hearts valvularly diseased, and i 
in those which are simply weak, paI]jitatioii or irregular action 
occurring while the patient is at rest is by no means to be 
regarded as a certain aymptoui that a heart is only weak or 
goaty, because of course hearts valvularly diseased are always 
weak, and often gouty, and therefore liable to present the 
Bymptoms both of diseased and also of simply feeble hearts. 
There is, however, one peculiarity by which the valvularly 
diseased heart may be perfectly discriminated from a simply 
weak heart, and that is, that while palpitation or cardiac dis- 
comfort, occurring as the result of exertion in a heart valvu- 
larly diseased, can never be relieved by anything but rest ; the 
same results following exertion in the feeble heart of a nei-vous 
or gouty individual are frequently calmed down by any 
emotional excitement, especially of a pleasurable kind, such as 
meeting a friend, or the sight of unytbiag novel or attractive, 
or even, strange to say, by a more violent exertion. Thus a 
man with a heart merely valvularly diseased is not likely to 
have any discomfort unless he meet with a slight ascent in 
his walk, when he is at once brought up and must rest, but a 
man with a gouty or feeble heart, though he too may he 
" afraid of that which is high," and may also suffer during the 
ascent, yet has liis palpitation at once relieved by any 
emotional excitement, and if he ha seized with sudden palpi- 
tation while walking slowly on the level, he will often find it 
disappear at once if he takes a short race to the next lamp- 
post; the heart beats the faster for the esoHion, but the palpi- 
tation is gone, affording a very peculiar form of inhibition, 
which probably only those can truly appreciate who have 
experienced it. This peculiar mode of obtaining relief in such 
cases seems allied to the tendency of some epileptics to run 
forwards, I have most often observed this peculiarity in those 
who, without bemg epileptic themselves, were yet related to 
those thus aftlicted. I have also to add that there are some 
suH'erers from aortic regurgitation who, even when pulled up by 
severe angina, can yet by a violent effort throw it completely 
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off. I have recently seen a very remarkable instance of 
this* 

The explanation seems to be that some sUght inhibition has 
temporarily enfeebled the heart's action, theheart is pained from 
want of proper nourishment, by a voluntary effort a sudden call 
is made upon its reserve force, and the copious flushing of its 
tissue with fresh blood reinvigorates the heart, and relieves the 
pain. I am not aware that relief is ever similarly obtained 
in the cardiac discomfort of mitral disease. 

* This patient, I may mention, has by appropriate treatment been entirely 
relieved of his angina. 
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LECTUEE XL 

ON THE SECONDARY RESULTS OF CARDIAC DISEASE. 

Gentlemen, — ^There are various subsidiary affections which 
group themselves naturally — from physiological reasons — 
round cardiac lesions, and now and then some one or other 
of these affections asserts itself in so marked and determinate 
a manner as to challenge attention as if it were a primary and 
independent disease. It is of importance, however, for the 
patient, sometimes for his safety, and always for his comfort, 
that we should recognise these ailments as secondary, and by 
at once attacking the cause, give speedily that relief which, 
if obtained at all, can only be obtained in a round-about and 
unsatisfactory manner by treating as a disease what is essen- 
tially a symptoHL 

Some of these ailments are neurotic in character and are not 
so likely to be misinterpreted; to these I shall by and by more 
particularly direct your attention. But the larger proportion of 
the affections to which I refer are due to those alterations in the 
circulation, which originate with the very commencement of 
cardiac disease, and upon the more or less rapid development 
of which its termination depends. These may be placed under 
two heads : first, the diminution of arterial pressure ; and 
second, those alterations in the venous circulation which pre- 
cede the fatal transference of the intra-vascular pressure from 
the arteries to the veins. As already mentioned, the absence of 
capillary resistance and of vascular motor nerves within the 



276 



CLINICAL LECTURES ON 



luDgs make mcro mechanical iafiueuces play a much more 
important part in the pulmonary cii'ciilation than they do in 
that of the system generally. Hence any obstruction to the 
onward Row at once makes itself perceptible by inducing an 
accentuation of the pulmonary sound,' and ere long produces 
dilatation more or less marked of all the pulmonary vessels, 
with intense congestion and occasionally splenisation of the 
pulmonary tissue. In such circumstances, as you can readily 
understand, the blcrod moves but slowly through the lun^, its 
mass therefore is imperfectly arCerialiscd, and consequently, 
with a perfect ability to bi-eathe deeply and freely, the patient 
yet labours under a most distressing breathleasness. Many 
eircuniBtances may arise during the course of any cardiac 
disease which may tend to intensify this breathlessuess : such 
as a greatly increased size of the heart, from dilatation and 
hypertrophy ; effusion into the pericardium or pleum ; and 
what is even more common than either of those conditions, a 
catarrhal state of the bronchial mucous membrane, or aa 
ccdematouB state (from serous effusion) of the air-cells them- 
selves, the two latter condidons being specially due to the 
capillary congestion present in such cases. Of course in all 
cardiac cases, from the remora in the venous circidation, and 
its diminished intensity everywhere, there is a tendency to 
spontaneous coagidation in the dilated bulgings of all the 
syBtemic veins, sometimes even in the heart itself, especially 
in the appendices of the auricles. From these thromboses we 
frBC[ueutIy have emboli detached which now and then are large 
enough to plug the pulmonary artery and cause sudden death, 
but which in the larger proportion of cases merely produce 
infarctions, which in the lungs give rise to hifimoptysifl, 
limited dulness with localised crepitation, occasionally to 
pain in the chest, and now and then to a rapid rise of tem- 
perature which may ra[iidly disappear. At other times they 
give rise to actual attacks of pneumonia in the lung tissue 
surrounding them. Sometimes, instead of being removed by 
• FiU Leuture 1. p. 30. 



DISEASES OF THE HEAJIT. 277 

gradual absorption of the blood, as they occasionally are, or 
instead of shrivelling into a strongly pigmented mass of 
cicatricial tissue as is generally the case, they die, and we may 
have all the symptoms of necrosis of part of the lung, with a 
foul smelling ichorous expectoration, or still more rarely the 
necrosis and consequent perforation may extend into the 
pleural cavity, and pneumothorax may result. Now and then 
we may have haemorrhage from the lung arising from rupture 
of a vessel simply from the intense congestion, but much 
more commonly it depends, as I have told you, upon an 
embolic infarction. 

You see then that, even in the most acute pneumonic attacks, 
we must never forget the possible cardiac origin of all the 
symptoms. For hemoptysis we shall find a cardiac cause 
almost as frequently as any other. While in cases of frothy 
serous expectoration, with rhonohi and crepitation in the lungs, 
we have to look to cardiac debility — if not to some better 
defined and more serious lesion of the heart — as only too 
frequent a cause of that state of pulmonary congestion which 
has intensified the result of some trifling exposure to cold ; 
while cardiac breathlessness presents symptoms so altogether 
peculiar that they can scarcely fail to be recognised, and the 
central cause detected.* 

But it is in the systemic circulation that we find the most 
multifarious phenomena dependent upon the one central 
lesion, phenomena which are as varied as the functions of 
every organ of the body, lesion of any one of which is their 
proximate cause. Confining our attention for the present to 
the results of defective aortic pressure, T need hardly point 
out the importance of the pseudo-apoplectic or epileptiform 
seizures which I have already describedf as indicative of 
failure of the heart's force in various circumstances, or of giddi- 
ness, threatened or actual syncope, tinnitus aurium, flashings of 
light across the field of vision, and occasional flushings of a 
usually pale face, which the patient describes as "puffs of heat," 

* Vide Lcctaro I. p. 2. t Lecture X. p. 268. 
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aa signs of cardiac debility of common occurrence, particnlarly 
in aortic regurgitation. And yet these symptoms, coupled as 
they usually are with an apparently full and bounding pake, 
have been referred to cerebral congestion, and treated by leeches 
or even by venesection to the manifest weakening of tlint 
oi^an, the debility of which was the sole cause of the symptoms 
described. At the present time it is unnecessary to do more 
than to point out the cause upon which these symptoms 
most frequently depend, to indicate the necessity of a careful 
examination of the heart in such cases, and to refer to what 
I have already said in regard to the treatment of such cases," 
because it is only by rectifying the central lesion so far as that 
is possible, tliat we can expect to remedy the peripheral 
phenomena dependent upon it. 

But there are many other phenomena originating in defective 
aortic pressure which are less obviously dependent upon it, 
and which are frequently connected with cardiac diseases less 
easily detected than aortic regurgitation. Perhaps the most 
important of all these subsidiary phenomena is diminution 
of the water of the urine, and its importance is due t« itt 
being one of the earliest of these secondary affections to 
make itself known; unfortunately it is too often known only 
to the patient himself, and neither to his friends nor to his 
medical adviser, but there is all the more need to inquire into 
it. We know very well that one of the earliest results of 
diminution of the aortic pressure is the diminished action to 
all those glands whose secretive action is mainly dependent 
upon the maintenance of efficient arterial pressure, and of these 
the kidneys are perhaps the chief, they are certainly the 
earliest to manifest plainly a diminution of their secretion. 
The salivary glands are perhaps the only other glands the 
defective secretion of wluch would be as readily detected, but 
they, as is well known, are, so far aa their seci'etion is concerned, 
80 entirely separated from the general circulation and placed 
under local inlluencea, as to deprive their defective secretion of 
• Lecture III. p. 102, 
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all Bumatic importance, so fur at least as the heart is conceniGil, 
But whenever we find the urine persistently diminished in 
quantity, and its specific gravity unaltered or even increased, 
and when wo find as the ra^ult of that a deposit of lithatea, 
apart from any coldneaa of the weatlier or any somatic catarrhal 
or febrile coudition, then the state of the central organ of the 
circulation ought to he inquired into, and it will be certainly 
found to be defective. 

The next most important condition is a flatulent stomach 
with or without more or less of tympanitic distension of the 
abdomen. It is astonishing how often this condition is 
unavailingly treated hy tonics, blue pills, antispasmodics, &c. ; 
the central lesion — even if it be recognised — being altogether 
ignored as the efiicient cause of this subordinate phenomenon. 
Yet our first inquiry in all such casea ought to be into the state 
of the urine, as a corroborative indication, and our next and 
most important investigation ought to be into the state of the 
heart It is astonishing how long such subsidiary phenomena 
as I have described may occasionally persist without progres- 
sing further. I have seen a flatulent abdomen and defective 
secretion of urine last for twenty years without the develop- 
ment of any other or more serious symptom, except very 
considerable maniamus, wliich of course was to be expected 
from the long- continued defective digestion, and I have also 
seen all the more prominent symptoms in such a case vanish 
after a few days' appropriate treatment. 

If we except the cerebral phenomena, it is comparatively 
seldom that we find symptoms due to defective arterial pres- 
sure apart from those dependent upon venous congestion, and 
sometimes we find the latter alone predominant. This is 
specially the case in menorrliagia, which is so frequent a 
concomitant of heart disease, and which in these cases fre- 
quently depends entirely upon venous congestion. Wo also 
find, es]iecially in the later stages of cardiac disease, a trifling 
amount of albumen in the urine, not dependent upon kidney 
disease, but simply upon serous transudation probably 
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dependent on a local increase o£ the intravenous pressure. 
From the researches of Kiirachner* we know that fluids pass 
through animal merabranea in the following order : first, water ; 
aeco7\d, saline solutions; and lastly, albuminons or gummy fluids; 
and Bmccke'l' has shown that certain membranes allow albu- 
minous fluids to pass more readily than others, and that this 
probably depends upon the origiual size of the pores ; while 
LiebigJ has confirmed Kiirschner's experiments by measuring 
the force necessary to drive the various fluids through mem- 
branes ; but he did more, for he ascertained that, by a continu- 
ance of the experiment, the pores became apparently widened, 
so that after twenty-four or thirty-six hours the force of pressure 
might be lessened by one-third or even one-half without any 
diminution of the result The widening of the pores of any 
membrane must therefore bo regarded as the proximate cause 
of the passoge of albumen through it. This may be produced 
by force of pressure alone, and fi-om what has been recorded 
of the effects of intravenous pressure, liowever produced, this 
cannot but be regarded as a most eiilicient source of albuminous 
transudation ; § moreover. long persistence of pressure is as we 
see, equivalent to a considerable increase in its amoiuit, and 
as we learn from Kiirschner's experiments that membranes 
permitting the passage of saline fluids are but one step 
removed from those permitting the passage of albuminous 
fluids, so we can readily understand that the membrana 
propria of the kidneys may easily permit the passage of 
albumen through it upon any alight increase of the intravenous 
pressure, such as so constantly occurs in the course of cardiac 
disease. Only we must remember that diminished secretion 
is the most sensitive test, that it depends upon defective 
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arterial pressure, and that to reuder the increase of the 
intravenous pressure effective in producing albmniDOua 
transudation we must have a certain amount of vnacular 
fulness present Hence, as I have just said, if there be great 
marasmus, diminished secretion may persist for many jeara 
without the occurrence of albuminous transudatioti ; and, on 
the other hand, if thei'e be much vascular turgescence, albu- 
minous transudation may be a comparatively early symptom. 
A small amount of albumen in the urine is therefore an 
important sign of an increase of the local intravenous pressure, 
the result of cardiac disease, though if any tube casta be 
present they must be regarded as probably indicating the 
existence of independent kidney disease, because we rarely 
find them occurring in kidneys altogether free from disease,* 
while a diminished amount of urine of normal or high specific 
gravity, with a small amount of albumen, is not found in any 
independent form of kidney disease of any serious extent. A 
diminished amount of urine with a large amount of albumen 
indicates inflammatory disease of the kidneys which has other 
and more distinctive symptoms; and a varying but usually 
considerable amount of albumen with a large quantity of 
nearly normal urine indicates waxy degeneration ; while in 
contracting kidneys, which have a very close and intimate 
connection with cardiac, and especially with arterial disease, 
the urine is never more than slightly albuminous, but is always 
increased in quantity and of a low specific gravity, the urine 
in these affections differing, as you see, very considerably 
from that to which I have just referred as indicating mere 
congestion apart from any actual renal disease. 

Again, whenever we have defective digestion from diminished 
secretion of gastric juice, from a cardiac cause, we have also 
venous congestion of the liver, diminished secretion of bile, 
and congestion of the portal circulation, vrith tendency to 
hiemorrboids, diarrbrea, or ascites. The defect of the bile 

' Dar Ham, Cyliwlrr und adne diofpuMa^ Balaiiung. Dr Bni-liart, 
Berlin, 1874, pp. 25 «.o\ 33. 
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intensifles the results of the want of gastric juice, hence we 
have putrefaction of the ingestn, abdominal flatulence, and 
constipated bowels, with the passage of foul smelling stools. 
German authors have asserted that at this stage the bile is 
reduced in quality by the addition of a quantity of serum 
(albumincholie), but this is a purely hypothetical assumption, 
and is not more likely to be true in the earlier stages of cardiac 
hepatic congestion than in any other case of defective bile 
secretion from congestion from any other cause ; by and by 
there comes a time, however, when this is the case, but then 
we also have signs of serous escape elsewhere ; in cardiac 
disease this can only rarely happen firat at tlie liver. As in 
the deeply congested lungs catarrhal couditioiis are apt to arise, 
so also in the deeply congested intestines we are apt to have 
similar results, but as they are less exposed to the vicissitudes 
of temperature, they are comparatively seldom affected in the 
early stages, but occasionally in the later stages of cardiac 
disease we have a sero-mucous diarrhcea which the patients 
are prone to teim dysentery. The extension, or rather the 
oo-existeuce, of a simitar catarrhal condition of the bile ducts 
is very apt to produce more or less complete obstruction of 
them, and so to cause jaundice, a jaundice which from its 
greenish hue is very readily distinguished as of cardiac origin, 
the cyanotic hue of the congested skin combining with the 
bright yellow of the bile pigment to produce this peculiar 
appearance, and perhaps there are few things more striking 
than the change from green to bright yellow which takes place 
on the upper surface of the body after death in such cases from 
the hypostatic draining of the blood downwards. 

Whenever we have long-continued persistent congestion of 
any organ, there must of course be a persistent turgesceuce of 
that organ, increase of size where that is possible, geuerally 
also increase in amount of connective tissue present in it. 
This hyperplasia of the connective tissue is to a variable 
extent observed in the lungs, much more frequently and to a 
much greater extent in the liver, to a less extent in the spleen. 
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and also in the kidneys, Whatever may be the cause of this 
hyperplasia, it may after a time proceed to contract, and, by 
destroying the secreting tissue of the organs affected, induce 
an atrophy of the glaud affected. But this is by no means a 
common result in the congestion of actual cardiac disease, 
more usually the disease is fatal before contraction sets in. It 
is true that not infrequently we have contracted kidneys asso- 
ciated with cardiac disease, in such cases it seems most probable 
that the arteries are primarily at fault (arterio-capillary fibrosis 
— Gull and Sutton), while the heart is affected secondarily 
(dilated and hypertrophied from physical causes), and that the 
kidneys become ultimately affected through the agency of 
venous stasis. This is certainly the sequence of events in 
many cases, but the full history of these events belongs to 
that of arterial disease, which is too wide a subject to be 
entered on now. 

Every cardiac case involves several of these secondary 
lesions to which I have referred, some less and others moi-e 
marked than usual. In the following case several of these sub- 
sidiary affections will be found conjoined in a very well-marked 
measure. 

Cask XXV.— Elizabeth M'Dermot, aged 40, admitted to 
Ward XIII., 30th Dec. 1869, complaining of pain in the chest 
and breathlessness. She stated that since February last she 
had been subject first to a pain in her right hypochondriac 
region, and latterly over her heart, and that this had been more 
severe during the last four weeks. She had never had rheu- 
matism nor scarlatina, but for the last five years she had 
dysenteric attacks every now and again. She had been to 
India, but only for a short time, and was always best when at 
sea. Patient was of ordinary height, an.\ious e-"(pres3ion, lips, 
gums, and conjunctiva.' blanched, yet tinged of a light yellow 
as was also the waxy akin — the entire absence of the usual 
greenish hue, depending on the great degree of auEemJa 
present — her pnlse was 98, small and feeble. On placing the 
hand over the cardiac area, a distinct heaving impulse was 
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commumcated to it by the heart's action, and an evident thrill 
ptecedeil and ran up to the apex beat. The apex heat between 
the fifth and sbcth ribs about three inches to the left of the 
sternum. The vertical dulness one inch to the left of the 
flternum commenced at the upper border of the third rib and 
ran into the liver duhiess ; the transverse dulneas commenced 
at the right edge of the Btemum and extended to the left for 
four inches and a Iialf. Over the apex a loud, rough, purring 
murmur was heard preceding and running up to the first 
sound. In the aortic area both sounds were distinct, the 
seeoud somewhat feeble ; in the pulmonary area the first sound 
was distinct, the second markedly accentuated. The patient 
had great difficulty of breathing, complaining especially of 
oppression on the right side ; she had a considerable cough, 
and expectorated a quantity of frothy serous fluid. The 
pulmonary percuasiou was normal ; on auscultation, rhonchi 
and rattles were audible over both sides of the chest. The 
tongue was pale but tolerably clean, no appetite, considerable 
tliirst ; bowels irregular, frequently there was watery diarrhosa, 
stools pale. The liver duluess extended in the nipple line from 
the upper border of the fourth rib to about one iucli above 
the umbilicus, a distance of over five inches. The uterus was 
healthy ; the urine diminished in quantity, deposited urates, 
and contained a trace of albumen. The prognosis from the 
first was unfavourable,* chiefly from her auiemic and exhausted 
condition, and she died exiiausted upon the 8th of January 
1870, her death having been hastened by a. recurrence of the 
diarrhara. At the post tiwrtem examination the body was not 
much emaciated, the skin was of a yellow tint, An unusually 
large quantity of yellow serum was found in the pericardium ; 
the surface of the heart was fatty ; the pulmonary valves com- 
petent; the segments of the tricuspid valves were sliglitly 



* Ab a rule JiiiladicQ in cnnliitc Jiiieasc is a late piti 
spcody cqU. Iu one case, howuvur, I have known jnnndii 
years even though coucDmitant witli an ultimately Tatal s 
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thickened at tkeir apices ; the segments of the mitral valve 
were thickened, the auriculo-ventricular opening narrowed; 
the segments of the aortic valve was thickened, but the valve 
was competent ; the aorta was atheromatous ; the substance of 
the heart pale, and apparently fatty. The bronchi were filled 
with frothy yellow mucus, especially on the left side ; both 
lungs, but especially the right one, had pigmentary deposits 
scattered through them, their tissue was stained of a yellowish 
hue, tliey were otherwise healthy. The liver weighed four 
pounds five ounces, its tissue was slightly fatty and stained 
of a yellow colour ; the gall bladder was enlarged and full 
of dark bile, the bile ducts ojdeuiatous and blocked with 
yellowish mucus. On the surface of the right kidney there 
were many embolic cicatrices, the renal tissue waa paler tliaa 
usual and of a yellowish tint, it was slightly fatty, and the 
Malpighian coi'pusclea were slightly prouuiieut. The spleen 
weighed eight ouDcea and a half, and had a lobulated surface ; 
OD being cut into it was firmer than usual, but there waa no 
alteration beyond simple hypertrophy. 

But the general increase of venous turgesceuce resulting from 
cardiac disease is not only to be recognised by the alterations in 
the secretions, and by and by in the structure of the internal 
organs, it makes itaelf visible externally in a bluish or purplish 
tint of the lips, cheeks, and digital extremities, in rarer cases by 
a dusky tint — cyanosis — of the whole surface of the body, now 
and then, when the superficial congestion is not extreme, and 
the skin is delicate, as in young females, a certain amount of 
oxygenation seems to take place through it in its most exposed 
parts, and in Buch cases the clieeks may have all the rosy hue 
of health, bnt the digital extremities are always purplish and 
cold. Indeed, the surface temperature of the body is usually 
somewhat depressed. Now and then some of the larger exter- 
nal veins become turgid, but the congestion must be consider- 
able before this takes place, and it is not very common in young 
persons in whom the external veins are usually small. Id the 
neck, as I have already told you, these veins not infrequently 
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pulsate, and tliis may even be now and then — tbongb rarely — 
seen in all the auperticial veins. In all eases of mrdiac disease 
the tissues are more or less soaked with serum, while very 
trilling causes precipitate the occurrence of pulmonary cedema, 
or pleural effusion. The latter condition is revealed by a rise 
in pitch in the percussion note, and a diminution in the 
respiratory murmur ; while a slight alteration in the re- 
spiratory murmur, without dulueas, reveals the existence of 
pulsary cedema, long before we can hear any crepitation. These 
changes are more common in mitral than in aortic disease. 
Sooner or later in most oases anasarca sets in, usually begin- 
ning at the most depeuduig part, most commonly at the instep, 
gradually increasing till accumulated more or less in every 
cavity of the body, constituting what is called general dropsy. 
But though the instep is, as it were, the position of election 
for the commencement of cardiac dropsy, and tliough it usually 
commences there, yet now and then when cardiac congestion 
has lasted for a long time without any very serious cardiac 
debility, it may happen that cirrhosis of the liver may have 
been to some extent induced, and then the influence of the 
cardiac and hepatic obstruction combined are sufficient to 
cause the dropsy to be ascites, and not anasarca, though the 
latter is not long of following ; this condition is I believe 
peculiar to mitral disease, and is most common in mitral 
stenosis. 

Embolism is only too common a result oE cardiac disease, 
and gives rise to phenomena of the moat diverse character 
according to the organ affected ; paralysis of motion, some- 
times temporary, frequently permanent; aphasia, often; biema- 
turia followed by temporary albuminuria, not infrequently; 
pneumonia, or effusion into the pleural cavity, not infre- 
quently; pulmonary infarction and hemoptysis very fre- 
quently. Embolism, as you know, is the term applied to a 
local stoppage of the circulation by the sudden blocking of a 
vessel by an embolus, that is, any foreign body moving 
within the vessels ; a few air bubbles or oil globules may. 
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under certain circumatancea anil in certain places, produce 
all the effects of more solid masses. More iiBually, how- 
ever, embolism is brought about by little bits of fibrine 
vegetation, broken off from diaeaaed valves, or what is juat 
as common, by bits of clot from thromboses found in the 
auricles or ventricles of dilated hearts or in the veins. 
The veins in this case being by no means necessarily in- 
flamed, the dilated bulginga in those veins which are tortuona 
from long continued congestion being a favourite location for 
such thrombi, venous remora being, if we may so term it, the 
active cause of the formation of this blood coagulnm or throm- 
bosis, to which a spanaBmic condition of the blood, as well as a 
quiescent state of the patient, may also materially contribute* 
The phenomena of embolism vary in every different case, 
and depend upon the size of the embolus, as well as upon the 
organ in wiiich it may happen to be arrested ; yet, varied as its 
results may be, there are probably few pathological processes 
so simple in their essence, or which can be so readily traced. 

Perhaps the most instructive way, not to be tedious, in which 
I could conclude this lecture, will be to narrate to you the 
following case, in which there were repeated attacks of em- 
bolism of various organs during the patient's residence in the 
ward, more especially as in itself it is possessed of very con- 
siderable interest, and in spite of the absence of a post mortem 
examination, there can be no reasonable doubt as to the 
embolic cause of her repeated attacks. 

Ca8E XXVI. — J.M.. aged 33, a wardress in the Edinburgh 
Prison, was admitted to Bed 16, Ward XIIL, ou 17th April 
1873, complaining of pain in her left side, extending down her 
thigh to her left calf, and upwards to her left forearm and 
hand. Tliese pains had lasted continuously for three months, 
had been accompanied by repeated diurnal rigors and nocturnal 



* As Tennus rcraora ia osurilly K very distinctivQ murk of goat, Ihera fa no 
wonder tlmt gouty tlirombosU and oven secondary phlebEtia uro not ancommon. 
VUf TagoVa Cliniail Leetura avd Esaay$, Londou, 187S, p. SS2, on Gouty 
Phlebitis. 
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perspirations, and had been treated as rheumatic by her 
medical adviser. The patient's family history was good, and 
she herself had always previously enjoyed good health, except 
when she suffered from a severe attack of rheuiaatic fever at 
the age of fifteen. Her expression was weury and anxious, 
she was nervous and easily startled, had occasional headaches, 
and slight hiemorrhages from the nose when it was blown. 
Her respirations were 32 per minute, pulmonary physical 
signs normal, no cough nor expectoration. Her pulse was 96, 
soft, easily compressible ; systolic impulse forcible, and falling 
ra]iidly off from the finger (Corrigan's pulse) — a phenomenou 
markedly increased by elevating her arm at a right angle to 
her body as she lay in bed. The apes beat was full, diffuse 
and forcible, and pulsated below the sixth rib, two and a half 
inches from the left edge of the sternum. At the level of the 
fourth rib dutness commenced one inch to the right of tlie 
sternum, and extended across the chest for a diGtance of live 
and a half inches. The cardiac vertical dulness did not rise 
above the third rib, liut the aortic dulness extended to the 
upper edge of the sternum, and the aortic pulsation was dis- 
tinctly to be felt in the tracheal fossa. On auscultating in the 
mitral area a rough murmur was heard running up to the first 
sound which was obscured, but not replaced by a systolic 
murmur which, when traced upwards, was found to have its 
position of maximum intensity in the aortic area, where il was 
loud, rough, and followed by a soft blowing diastolic murmur, 
which completely replaced tlie second souniL In the pulmon- 
ary ai'ea a distinctly accentuated second sound was heard, 
preceded by e. systolic murmur propagated across from the 
aorta, and somewhat obscured by a diastolic murmur traceable 
to the same region ; a distinct double murmur was audible in 
both carotids. Her tongue was clean, ajjpetitc moderate, 
bowels regular. The urine was slightly opalescent, and of a 
pale straw colour, moderately acid, without deposit, but con- 
taining a trace of albumen ; sp. gr. 1026. The patient had not 
uioustruated for several months. 
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In this ease there could bo but little dispute as to the diag- 
nosis ; obviously we had a constricted mitral opening from dis- 
ease of the mitral valve, anil an aorta dilated with diseased and 
incompetent valves, these being not atheromatous to any extent, 
probably nitber shrivelled, both affections buing due to bep 
former attack of rheumatism, her present attack being possibly 
but doubtfully of rheumatic character. Prognosis moderately 
hopeful as to her present attack ; serious, of course, as to the 
ultimate issue of hei cardiac disease. 

The double murmur in the carotids indicated great freedom 
of regurgitation, and therefore absence of any great thicken- 
iug or abnormality of the aortic valves, and the disease being 
evidently of rheumatic origin, and unaccompanied by any 
great dilatation of the aorta itself, it was obvious that these 
valves must be somewhat shrivelled, to permit of so free a 
regurgitation as existed. While the double murmur in the 
aortic area indicated local obstruction both to egress and 
ingress, and pointed therefore to deformity of the valves 
accompanied by some degree of stiffening, and possibly with 
vegetations on their under surface. Had the valves been 
comparatively normal, so greatly incompetent aa to permit 
of a regurgitation as in this case, the double murmur 
would have been audible in the arteries alone, with a single 
diastolic murmur below the level of the valves, and with a 
comparatively mute aortic area. The persistent localisation 
of the neuralgic pains was opposed to the idea of their purely 
rheumatic character, while the alternating rigors and perspira- 
tions were more neurotic than rheumatic in their character, 
and the condition of the urine agreed with this supposition. 
We subsequently had i-eason to believe that this attack was 
probably due to embolism. She continued to improve till the 
afternoon of IVth May when she had a sudden rigor; she was 
much distressed, and complained of intense headache. Her 
temperature rose suddenly to 105°; her pulse 112; her 
respirations, 40. The urine contained a trace of albumen ; 
chlorides apparently undiminished. On e.xaniinaliou of the 
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chest at tlie base of the right lung posteriorly, & small localised 
patch was detected over which fine crepitatioD was audihie at 
the end of the inspimtion. No duluess on percussion ; no 
bronchial breathing ; no cough, nor expectoration. Ordered a 
jacket poultice to the chest, and ten minims of chloroform 
in one drachm of olive oil every four hours. 

18th May. — Temperature, nia-tie 104'''6, vespers 103°"6 ; 
respirations, 40 ; pulse, 108. Distinct crepitation audible on 
inspiration over the base of the right lung; no dulness; no 
bronchial breathing, or bronchophony ; slight cough ; no ex- 
pectoration. 

19th May. — Temperature, wmitm 102,°fje^6rel01*'S; respira- 
tions, mant 36, vesperc 28 ; pulse, vutnc 96, vespere 88 ; crepita- 
tion on inspiration continues. Urine slightly albuminous ; 
chlorides undiminished ; tongue still foul, 

20th May. — Temperature, SB^-S ; respirations, 32 ; pulse, 84 ; 
crepitation has disappeared. Pulmonary physical signa 
altogether normal 

The suddeness of this attack, and its equally sudden reces- 
sion correspond to the peaked ephemeral type of pneumonia— 
a form of pneumonia occurring, as Wunderlich has pointed 
out, chieily in connection with trifling local processes, and 
fi-equently of embolic origin. la this case the embolic origin 
of this very sudden and sharp attack was at once recogni-ied 
and pointed out, no credit being taken for cutting short a 
disease the patholt^cal course of which is freq^uently so 
brief, Yet many such cases have no doubt served to bolster 
up the idea that severe pneumonia can be cut short by such 
perturbative treatment as free venesection ; had we bled 
our patient freely, with what chucklinga might we not have 
recorded the obvious recurrence to the good old type in her 
pneumonia, and its remarkable amenableness to appropriate 
tieatment. 

The patiunt remained well till the evening of lat June, 
when she was suddenly seized with sickness and vomiting. 
Tongue foul ; headache intense. Nothing abnormal was found 
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anywhere except in the urine, which was smoky, with a red 
deposit oi blood corpuscles, as revealed by the microscope ; uo 
tube casta were observed this evening, but the examination 
was somewhat hiirried. The urine contained about one- 
seventh of albumen ; chlorides undimioiahed. A mustard 
poultice was applied over the epigastrium, and small bits of 
ice were directed to he swallowed. 

2d June. — Patient much in same state, vomiting continues, 
and headache intense. Urine bloody, sp. gr 1015, albumen 
about one-seventh ; epithelial and granular casts were to-day 
observed for the first time, and in considerable number. 
Pulse, mane 92, vespere 104; respirations, 37; temperature, 
■mane IOC'S, vespere 101°*G. Tteaiment : 

R Potoasli iodidi, 

Ammonii bromidi, iUL Jij.; 

Infusi chimaphilie, ^vj. M. 
Sign. — Ca(>iiit K^er Jss. tertiia horis es aqua. 

3d June. — Headache still severe ; vomiting ceased ; a vesi- 
cular eruption beginning to appear on the forehead and cheeks ; 
urine unchanged. Pulse, mane 114, vespere 120 ; respirationa 
ranging from 32 to 36 ; temperature, majw 102°, vespere 103M. 
Omit iodide. 

4th Juna — Eruption well-marked, forming transparent . 
bulh-e, ranging in size from a split pea to that of a half marble, 
and full of limpid fluid. Headache lessened; urine unchanged; 
tube casts more numerous, and more of them granular ; tongue 
dry; pulse, 108; respirations, 36; temperature, maTie 105°, 
vespere 104'''2. 

5th June. — Headache has disappeared ; orine unchanged ; 
patient complains of no pain, but ia evidently intensely ill. 
Pulse, viane 116, vespere 114 ; temperature, vuine 102', vespere 
102''.4 ; respirations, mane 41, vespere, 34. 

After this she continued to improve till 13th June, when 
her pulse was 86, her temperature 99°-4, and her respirationa 
25, Tongue clean and moist; appetite good; the blood has 
disappeared from her urine, which only contains a mere trace 



292 



CLtNICAL LECTURES ON 



oE tilbutuen, an occusional gi'anular tobe cast being still to 1 
detected. The eruption, wliich was obviously due to the iodide 
of potassium, has now almost disappeared. Tliis sudden 
attack of hematuria, unaccompanied by any of the local Higns 
of renal congestion, was obviously due to the arrest of an 
embolus in the kidney, and the subsequent local btemorrhagio 
infarction which accompanied it, After the failure of the 
iodide of potassium the treatment was purely expectant, and 
consisted chiefly in the free administration of diluenta. 

On the 16th of June her temperature was 98°"4 ; respira- 
tions, 24 ; pulse, 92. At the evening visit on that day, while 
the patient herself was under examination, her right hand and 
arm were observed to twitch convulsively, and the patient, 
who had juat been interpreting the language of an aphasic 
neighbour, became suddenly sick, and complained of \'iolBnt 
headache, chiefly on the right side. 

Next day (29th June) she felt better, but still complained 
0f headache, and could not lift her head from the pillow with- 
out becoming sick. Temperature, 99" ; pulse, 100 ; urine tree 
from blood, end containing only a trace of albumen ; sp. gr. 
1020. Nothing abnormal was observed. 

21st June. — Pulse, 100 ; temperature, 100°'8 ; tongue very 
foul ; urine darker than usual, with a copious deposit of 
phosphates, and almost free from albumen. The abducens 
muscle of the left eye is to-day observed to be sluggish in its 
movements, so tliat a slight squint is occasioned. 

The patient continued to improve till 28th June, when the 
squint had almost entirely disappeared, the abducens muscle 
having almost completely regained its normal power. Tliia 
sudden attack of local paralysis could obviously be ascribed 
to nothing else than a small embolus arrested in the brain, 
which broke up quickly, and was removed without producing 
anything more serious than a teraporarj' paralysis of a single 
muscle ; the convulsive movements of the right arm were, like 
the headache, probably due to reflex irritation. 

On 3d July, at 11,20 A.M., this patient was suddenly seized 
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with violent lieadache, chiefly referred to the occipital region, 
and this was followed by severe vomiting ; her eyes were fixed 
at first, but this passed off, and the patient retained her con- 
sciousness for a time, till, after a violent fit of retching, sudden 
unconsciousness set in, followed by gasping inspirations, which 
gradually became less and less frequent, the face becoming more 
and more livid, the patient dying at 1.30 p.m. During 
this final attack the right carotid was observed to beat with 
very much greater force than the left one. It was very 
obvious that here we had first a small cerebral embolism 
followed by a much larger one on the right side, which cut off 
so much blood from the brain as to produce immediate uncon- 
sciousness and speedy death from asphyxia, the respiration 
being interfered with by abnormal innervation ; there was no 
syncope, the heart beat forcibly to the last. No examination 
of the body could be procured; but the symptoms of each 
attack were so plainly of an embolic character, while her 
cardiac lesion supplied so sufficient an explanation of these 
emboli, that the pathological history of this most interesting 
case could scarcely have been made plainer by a dissection. 
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LECTURE XII. 

Upos Paroxysmal Angina Pectoris akd oinEit forms of 
Cardiac Fain with some Hemarks on the Diagnosis of 
Fatit Heart. 



Gentlemen, — Pain in the cardiac region is not only a com- 
mon symptom in all diseases of the heart, but la often enough 
complained of when no cardiac disease is present ; it is also an 
important indication of substernal aneurism. Pain below the 
left mamma is well known to be an almost constant complaint 
in chlorotic and debilitated — anemic — individuals, whether 
male or female ; and many neurotic individuals, whose nervous 
system is developed at the expense of their muscular, who are 
often said to be gouty, and frequently are so, complain of 
various uneasy sensations in the cardiac region, often amount- 
ing to a positive soreness of the heart. In some cases the 
infra- mammary pain is wholly external, a form of intercostal 
myalgia, only a sign of muscular weakness, and in itself of no 
serious import. In most, however, the pain is truly cardiac in 
character, and though, strictly speaking, myalgic also, yet as 
the debilitated muscle whose action is painful is the central 
oi^n of the circulation, it is of much more serious import; it 
ia still perfectly curable, but probably only differs in degree 
from the suffocative breast pang which has so many sad and 
fearful memories attached to it. Cardiac pain of this kind is 
obviously associated with imperfect nutrition, and when this 
imperfect nutrition is concomitant with an organic cause, the 
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pain is apt to be more permanent and severe ; and if to any 
physical cause of mal-nutrition we have superadded some 
physical source of obstruction necessitating a more than usually 
powerful action to overcome it, then we have a strain thrown 
upon the cardiac muscle which it is physically unfit, for and 
which it resents, or, to speak more correctly, indicates, by the 
pain which attends its action. Hence there are few cases of 
cardiac disease which in their uncompensated stages are 
unattended by pain. This pain is more or less constant ; it 
may vary in degree, and it does so vary, but it is seldom 
absent, and its cessation is a tolerably certain sign that com- 
pensation is more or less perfectly restored. 

We have also a paroxysmal form of cardiac pain which is 
not associated, or, at all events, not usually recognised as 
associated, with any detectable form of cardiac lesion. In rare 
instAuces the victim of this aflfection is woke up from sleep by 
the first attack, which, repeatedly recurring, cuts him ofiF in a 
few hours, as in the case of the late Dr Arnold of Eugby.* 
Tn most cases the attacks are repeated, and they often last for 
years, and, with our modem methods of treatment, I believe 
they are not likely to be so suddenly fatal as in the case just 
mentioned. Generally the first attack comes on as the patient 
is ascending some slight acclivity, or making some trifling 
exertion, possibly after a meal. He is suddenly pulled up by 
an excruciating pain shooting through the lower part of his 
sternum to his back-bone, often accompanied by a constrictive 
feeling, as if his chest was grasped by a mailed hand ; the 
pain may remain localized, or it may shoot towards the 
shoulder down the left arm by preference, or down both arms. 
These are its most usual courses, but it may also occasionally 
shoot down the abdominal and lumbar nerves. The patient is 
at once brought to a standstill ; he fears even to breathe, but if 
he chooses to make the effort, he can breathe freely enough ; 
he feels a sensation of impending death, and a ghastly paleness 
overspreads his countenance. The pulse may intermit, or be 

* Latham on Diseases of the Heari, 1846, vol. ii. p. 373. 
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feeble or iri'egiilar, but it is Bometiinee — espeeinlly if the 
aogioa be unoomplicated by any other disease^-quite regular 
throughout the whole of the paroxysm. After a few eeconds 
the pain ceases as suddenly as it cnme on, and the patient 
finds himself as he was, puzzled to know what has happened 
to him, and terrified at the prospect of a recurrence of the 
attack. There is in this seizure nothing pulmonary ; the air 
enters freely into the lungs if the patient has the courage to 
breathe, and full inflation of the lungs baa no influence 
upon the attack. It has no apparent connection with cardiac or 
spasmodic asthma, neither does it arise from cardiac strain, or 
at least from any immediate and recognisable cause of strain. 
At first it seems to originate in some trifling exertion, or in 
some emotional excitement of the heart's action, but presently 
not even these exciting causes are necessary, and now ami 
then, as we have seen, even the primary attack is without any 
such provocative, the patient waking from sleep in a paroxysm 
of anginous pain. In most cases it is not till after several and 
often numerous attacks, brought on by trifling exertions, that 
the disease arrives at such a pitch as to occur when the 
patient is asleep or at perfect rest, but sooner or later it reaches 
this stage. 

Neither excruciating nor commanding are words strong 
enough to express the character of the pain in this affection ; 
it seems to be something appalling, it unnerves the strongest 
mind, and death itself seems preferable to the repetition of a 
similar seizure, 

Should death be the result of such an attack, the heart is 
found loose, flabby, and uncontracted — not exactly the condi- 
tion in which one would expect to find it were death due 
to sposm, as Latham, Heberden, and the older writers 
imagined, but very much as it ought to be were death due to 
inhibitory paralysis, as Parry, Stokes, and Walahe* have 

* dnatic aeems also to lean lo this view, ride Neiiraljiia and its ColiJiler/eits, 
Lonclori, IS71, p. 73. Dr Moiuct IJkewiw nilnpU the idea of pnrsl^rsia in 
i!ODtrudi)itiiictiou to spasm, ridt TrialiiK rni the Causa qf Iltart Diatatr, 1872, 
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supposed. Aud the hi9tor7 of the mode of death in this 
disease corresponds thereto, for in such cases death is not 
usually instantaneous, as would be the result of a suddenly 
fatal spasm of the heart, but commonly occurs from a 
gradual sinking of the aortic pressure, the result of an equally 
gradual diminution of the heart's force, the pulse getting 
feebler by degrees until it ceases, and never passing at once 
from its ordinary force to a full stop, as would be the case 
in sudden cardiac spasm. Moreover, the pathology of angina 
pectoris as a neuralgia of the cardiac nerves is in accordance 
with this view of the cause of death, for we know that any 
sudden and violent pain produces sickness, faintness, and 
depression of the heart's action ; and we also know that what- 
ever produces depression of function in the fibres coming from 
the posterior root of a spinal newe, and as its result pain or 
neuralgia, produces also depression of function of the motor 
fibres coming from the anterior root of the same nerve, and as 
its result subparalysis of the parts to which they are distributed.* 
Hence we have in angina pectoris two distinct sources of depres-, 
sion of the cardiac action : first, we have the directly depressing 
influence of a pain, the most acute and severe which the human 
frame can experience ; and second, we have the action on the 
cardiac motor ganglia of the same cause which, acting on the 
sensitive nerves, gives rise to this excruciating agony, and we 
cannot but suppose that as a rule the functional depression of 
the motor nerves is not much less than that of the sensitive 

ones, that is, that the subparalysis of motion must bear some 
proportionate relation to the acuteness of the pain, wliich is 

the index of the functional depression of the nerves of sensation. 
This, however, is a rule to which there must be some excep- 
tions ; even in strictly spinal nerves the pain is often very 

p. 102. Eichwald, ** Ueber das weson der Stenokardie/' &c. Wurzburger Afedi-. 
zinixhe Zeitachriftf IV. Bd. 4 heft., 1863, gives a good historical rifttnU^ and 
regards angina as very often a reflex neurosis which is fatal by arrest of the 
heart in diastole. 
. * Anstie, op, ci^. p. 6 ; Van der Kolk (M (A« Spinal Card, <fcc., New Syd. 
Soc. Trans., 1859, p* 7. 
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}>aiiiful Beaaation in the left breast, we must never forget that 
we have to do with a cardiac lesion which requires special 
treatment to cure it quickly and well. Between the slighter 
fornis of mere cardiac uneasiness and the distiuctly paroxysmal 
variety attended by severe precordial pain, shooting in various 
directions, but most commonly up the chest and down one or 
both arms, and accompanied by an overwhelming sense of 
impending dissolution, and all the signs of serious nervous 
shock, there are many intermediate grades of severity. And 
though we might theoretically desire to exclude from the 
category cases of tumultuous and forcible lieart-beat with 
lancinating pain, as apparently inconsistent with the idea of 
the subparalytic character of angina, yet this disease may 
begin in this way. Though I myself would not therefore 
apply the term angina to cases presenting these symptoms, 
yet true angina may develop out of them, as the following 
most interesting case abundantly proves : — 

Case XXVII.— A. S., a male, tet. 24, admitted to Ward V. 
Gth October 1877, complaining of palpitation and pain in the 
precordial region. The patient stated that he had suffered in 
this way for fourteen weeks, and that the pain was sometimes 
a mere uneasiness, and at others more acute. On admission, 
the patient presented a somewhat anxious expression, and was 
found to he well nourished, all his organs being healthy with 
the exception of the heart, which beat rapidly (120 per minute) 
and in a somewhat tumultuous manner ; the radial pulse was 
quite regular. On auscultation, the first sound at the apex 
was impure, the pulmonary second markedly accentuated, and 
a faint diastolic muimur was audible over the aorta at mid- 
8t«mum, The case was at once recognised as a serious 
intlanmiatory affection of the heart or ascending sorta, hut 
whether it was endocarditis, myocarditis, or endarteritis, the 
symptoms were not distinctive enough to decide. The treat- 
ment consisted in the administration of full doses (15 grains) 
of iodide of potass in a bitter infusion three times a-day, with 
[lerfect rest in bed, and an unstimulating diet. Under this 
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treatment tia heart quieted down, but the pain increftsed, and 
became localiseil as a constant pain in the scroliiculua cordis, 
unaffected by preaaure. This oxtenaion of the pain to the 
epigastrium was at flrat ref;:nrded aa due to the action of the 
iodide on the etomach ; but finding tbat it recurred in a 
distinctly paroxysmal manner, and that the pulse became 
rapid and feeble both during the paroxysm and for some little 
time after, the diagnosis waa at once completed, and the 
affection stated in all probability to be an acute endarteritis of 
the cardiac end of the aorta, implicating the openings of the 
coronary arteries, with consecutive (febrile) dilatation of the 
heart. At first inhalationa of uitrite of amyl gave great 
relief, the paroxysms lasting from five to fifteen minutes. 
But in the final attack, which commenced about four o'clock 
on the morning of the 24th of October, and lasted for about 
two hours, the amyl was of no use, and the only relief obtained 
from the intense agony was from chloroform inhalations, 

At the autopsy on 25th October the body was found to lie 
well formed find fairly muscular. Rigor mortis and post 
mortem lividity well marked. Thorax : about six ounces of 
clear serum in each pleural sac, and about two ounces of 
similar fluid in the pericardium. The blood was remarkably 
fluid. The heart weighed thirteen ounces, the ventricular 
cavities were slightly dilated, and their walla slightly 
hypertrophied. The mitral orifice was enlarged, admitting 
four fingers ; cone diameter, l'(5. The cusps were natural. 
The tricuspid orifice was also enlarged, admitting six fingers ; 
cone diameter, 1'9. In the wall of the aorta, immediately 
beyond the aortic cusps, there was a riug of atheromatous 
thickening which involved the whole circumference of the 
vessel at and a little beyond the sinuses of Valsalva, tn this 
situation the tunica intima had grown to twice or thrice its 
natural thickness, and presented a clear, translucent aspect, 
being only here and there affected with points of fatty 
degeneration. The openings of the two coronary arteries lay 
in the midst of Ibis atheromatous area, and were both so 
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extremely contracted as barely to admit the point of an ordi- 
nary surgical probe. The aortic valve allowed water to leak 
through it slightly, but it might be said to be practically 
competent, The cuaps were alightly thickened at their free 
margins, and above the corjmra aurantti The muscular 
substance of the heart was everywhere of good colour aud 
consistence, and on microscopic examinatiou presented no 
abnormality except the presence of a considerable number of 
reddish brown pigment granules in some of the fibres. All the 
other organs of the body were perfectly healthy, but some- 
what congested.* In this most interesting and probably 
unii^ue case you will observe that we have a fatal cardiac lesion 
coincident with a practically healthy heart, Tlie slight dilata- 
tion, slight hypertrophy, and trifling leakage throagh two 
orifices were nothing more than wo may find in any spaniemic 
heart, especially when febrile excitement coe:(ists. Similar 
conditions are to be found in hundreds who make perfectly 
good recoveries. The fatal lesion was evidently the blocking 
of the coronaries -, this was what was found,' and this was 
precisely the lesion which had been predicted to be the most 
probable one. This opinion was based on the obviously causal 
connection between the acute attack and the angina in this 
case, and on the fact that in by far the larger number of cases 
angina seems to depend upon some interference with the blood 
supply to the walls of the heart itself, and consequently to the 
intra-cardiac nerves. In a very large experience of angina, 
including over a dozen cases known to have been fatal, 1 have 
never failed to detect indications of defective blood supply to 
the heart, and in the only three dissections I have had tins 
view liaa been abundantly confirmed. The case just narrated 
supports this opinion, as indeed almost all those recorded also 
do, even the celebrated case of Dr Arnold being no exception. 
For though his coronary artery — he had but one — was neither 



* Conilonacil from ths Patholu^cal Records of the Eiliiiburgli Royul lnfir> 
laarj. A ciiromo-lithogniik of tliis beiirt form« the fnmtupioca to thia 
n>lum«. 
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i nor obstructed, it is stated that, " considering the size 
of the Iieart, it appeared to be of smull dimensions, and with 
some difficulty admitted a small director " (Latham) ; while 
the thio, soft, flabby texture of the heart sufficiently testified 
to the inadequacy of ita feeding power. Thntisthe true causa 
of angina ; so long as the coronary arteries are able to feed the 
heart, it m^ttera not what their structure is, we have no angina. 
Whenever from any cause the blood supply to the heart is 
insufficient, then we are liable to have angina, and in all such 
cases we have more or less of it. Pressure on the cardiac 
nerves in some part of their iutra-thoracic course is an occa- 
sional cause of angina, but there ia every reaaon to believe 
that even in this case it is produced by direct or reflex inter- 
ference with the intra-cardiao circulation. The sequence of 
evenla in ordinary cases of angina seems to be, first of all 
imperfect nutrition of the cardiac muscle, associated with 
various uneasy or painful sensations, and generally (always?*) 
accompanied by the early p5iyeica! signs of dilatation, usually 
with some hypertrophy. Nest we have paroxysmal attacks of 
pain occurring when the heart is called upon for extra exertion, 
especially when a weak pneumogastric nerve is irritated by a 
distended stomach. At first these attacks only occur when 
the patient is debilitated from any cause, and his cardiac 
power thus temporarily impaired ; in these circumstances 
improvement in health is followed by cessation of the angina, 
temporarily or permanently. By and by, as the nutrition of 
the heart becomes more impaired, the attacks are more readily 
brought on ; the most trifling excitement of tlie heart's action, 
whether induced by exertion or by irritation of the terminal 
branches of the pneumogastric in the stomach, suffices to 
induce a paroxysm of pain ; and in some cases at last the 

* I hsva never soen a caae of angioa in which these signs were uot present. 
At presMlt I Bf» inclined to luy some stres9 upun the shse nee or presence of these 
signs of cardiac dUutation as bu indicution of the dependence of the pain ou 
BUbatenial uieaiism, or of its strictly csjdiac origin. Bnt luy experience «a yet 
is iuauflicieot to enable me to assign more than a moderate prohabilit; to tlua 
assumption. 
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ordinary action of the heart is painful, aggravated 'By 
eontioually recurriug paroxysms of greater severity, which 
wax and wane in that inscrutable fashion so common in 
other neuralgias.* Death occurs from asystole or rupture, 
sometimes during an attack, more often, perhaps, during a 
painless interval. 

Such seems to be the history of all ordiftary forms of angina. 
In traumatic angina the case is different. Here wo have an 
individual apparently in the most perfect health, who meets 
with some trifling accident, and is at once plunged into a 
series of recurrent paroxysms of the moat severe cardiac piin, 
which ere long terminate in death. The only case of this 
kind which has occurred to me was the following: — 

Case XXVIII. — J. L., a married woman, aged 50, stout, 
healthy, and who had passed through her life without an ache 
or a pain except those incident to maternity, slipped and fell 
on the street in the beginning of January. Being rather 
heavy, she was considerably shaken, but apparently not other- 
wise injured. By and by. however, anginal paroxysms set in, 
and continued gradually to increase in severity. There was 
uothing abnormal to be detected about her heart, but she 
died suddenly in a paroxysm about the middle of March of 
the same year. Unfortunately 1 was unable to obtain a post 
mortem examination ; but from the sudden onset of the 
angina, its obvious dependence on the fall, and the resemblance 
of the most prominent symptoms to those of substernal 
aneurism, there is every reason to believe that the middle coat 
of the aorta was fissured transversely just above its cardiac 
origin at the time of the fall, that the ungiua was caused by 
pressure on some of the branches of the cardiac plexus by the 
gradually increasing aneurism thus formed, and that death 
wag caused by this aneuiism bursting into the pericardium. 

The two cases just narrated have been the only cases in my 

■ (n regnrd to the pBri<iiiioitj- frequently presented by nuarHlgias <]«]:eiidiiiK 
ii[K)ii [HirsiiitL-nt grnre orguuiu ieaioiis, riilt Trouweuii's Clinkal Medicine, Kcw 
Syileiihuiii .SDcictj's *Jition, vol, 1, |i. 69S, 
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rience who have died daring a paroxysm, aod I am 
inclined to believe that with improved methods of treatment 
thia will be an increasingly rare mode of death. All the 
others have diod from asystole brought on in various ways 
during the painless interval. One, after many years' freedom 
from pain, died quietly after suffering for some time from 
gradually increasing dropsy and other signs of a dilated heart. 
Another, who during several years suffered from many 
comparatively slight attacks of angina, lunched cheerfully with 
some friends, walked with apparent eaae to a railway station 
but a short distance olf, sat down, and died. Others, after 
suffering more or loss intensely at intervals for yeata, died 
more or less suddenly without giving any indication of suffer- 
ing. And one well-known literary man I myself saw die 
from ingravescent asystole about a week after his last 
paroxysm, He had for long suffered from angina, with all 
the signs of a weak, dilated iieart, due to arterial atherosis, and 
I had brought him safely through two most severe attacks 
with a comparatively painless interval of a year between them. 
Subsequent to the last attack he had l>een cooiincd to bed 
with symptoms of pulmonary mdema, which is so common a 
result of a severe paroxysm. At last, when apparently fairly 
convalescent, he obtained permission from his medical attend- 
aot to rise from bed, and while dressing his weak heart failed 
and ingravescent asystole set in. There was no pain. When 
I reached his apartment he said, " Doctor, this is very different 
from anything I liave had before," and he died quietly 
after drinking about half a glass of brandy given him in 
the hope of stimulating the heart to more vigorous con- 
traction. The whole act of dying occupied about half 
an horn*. At the post-mortem examination " both coron- 
aries were found atherosed and obstructed, and in the sub- 
stance of the left ventricle there was an elongated patch 
of advanced fatty degeneration. The limits of the patch 
were well defined, and the appearance presented bore a con- 
siderable resemblance to that of a bii^morrhagic infarction 
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which had undergone fatty degeneration- "• The heart itaelf 
was somewhnt dilated. 

Of course any deficieocy in the blood supply to the cardiac 
walk must injuriouBly affect the intra-cardiac motor ganglia, 
and thus we have the element of danger introduced. When 
an anginous heart retains a fair amount of reserve power, and 
the pain is of short duration, the danger may not he great, and, 
as occasionally happens, especially in cases complicated with 
aortic regui:gitation, the sufferer can sometimes by a volnntary 
effort call upon tliis reserve power, flush his heart with bloody 
and overcome his breast pang. I have already related one 
such case (vide page 274), and I can recall several others; 
but the experiment is dangerous and failure is sudden death.+ 
If, however, tho reserve power is feeble, then the danger is 
probably commensurate with the severity and duration of the 
pain, and it is a matter of paramount necessity to relieve this 
as speedily as possible. 

Our forefathers had nothing to trust to but the external 
application of cutaneous irritants, and the exhibition of stima- 
lauts and narcotics by the mouth ; a vain hope, when moments 
are precious, and to the time needful for absorption — twenty 
minutes in the most favourable circumstances — was .superadded 
the further delay occasioned by a failing circulation. Modem 
discoveries have changed all this ; we can now by inhalation 
thoroughly narcotize a patient in a few seconds, and by means 
of hypodermic injection secure in ten minutes a painless 
unconsciousness which will last for many hours. 

Foremost among all our modern appliances for the relief of 
this dreadful breast pang we must place the nitrite of arayl; it 
k jjerfectly safe, and may be entrusted to the patient with 
(he certainty that ho wDl not injure himself by its use ; in all 
slighter attacks it serves to give perfect relief, and in more 

• I ijaoto from a letter racfliT&l troru Dr Wyllie, at tint time pnthologiat to 
tic Ro^rid InfinDory, who made tho dissection, tile full reprt haTing been 
unrortunately Icwt. The Bpeciuicn is in the Univei'aity Museum. 

+ Forbes, CyclopoBdia of Praeticiai Madicht, roL L p. B4, also raentioiw 
siniilnr canen. 
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severe parosysma it alleviates even wben it canuot completely 
remove the pain. It flushes the face, quickens the heart-beat, 
and has been experiraently found to lower the blood-pressure 
in animals to whom it has been administered. It was origin- 
ally employed by Dr Lauder Bmnton in the treatment of 
angina, on the supposition that this depends upon increased 
intra-arterial hlood-presaure. I quite agree that in'all cases 
of angina the blood-pressure is probably always above the 
nonnal, but that it is abnormally increased at the moment of 
seizure has not yet been jjroved, and, so far as I know, is 
incapable of proof. The supposition of Dr Bmnton that the 
case is so rests solely on a single sphygmographic tracing from 
the radial artery ; but a pulse-trace only represents the local 
movement of the arterial wall, and for many obvious reasons 
can never be accepted as a correct indication of the intra- 
arterial blood-pressui'e. Further, if we accept the face-flusliing 
as a proof of lowering of the blood-preasnre, then I am in a 
position to state that two specimeus of nitrite of amyl will 
flush the face in apparently the same degree, yet only one of 
these will relieve the pain. The specimen which relieves the 
pain is one which has been freshly prepared, or which has 
been kept in a hermetically sealed capsule. The other 
specimen, which does not relieve pain, has been kept for some 
time in an ordinary stoppered bottle. I make these state- 
ments from a lai'ge experience of the use of the nitrite of 
amyl, and chiefly base them on two cases, both of whom 
suflered for years from terrible angina. One of these cases 
had a loud, musical, diastolic aortic murmur, and he never felt 
well unless his wife could hear this murmur across the dinner 
table, a condition indicating, of course, a much greater blood- 
pressure than when the murmur ceased to be audible and bis 
sufferings began. During the last few years of his life he 
used many pounds of the nitrite of amyl, having it constantly 
with him. aud inlialing it when required. His face was always 
fully flushed, and a certain amount of relief obtained, but this 
relief was onlyrapid and complete when the specimen employed 
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was perfectly freshly prepared, The second case was 
what similar. The sufTeTsr was a medical man, and he used 
to soak his pocket handkerchief in the amyl and go to sleep 
with it on his face. The conclusion I have arrived at from 
these facts la, that the relief to tlie pain of angina is obtained, 
not from lowering of the blood-pressure, but from the 
action o'f a volatile narcotic, which gradually escapes from 
the amyl when kept, unless it is enclosed in hermetically 
sealed glass capsules. As these are now readily obtained, 
we possess a remedy which can be safely entrusted to the 
patient, and which is certain to give relief in all ordinary 
attacks. 

When the attack is a severe one, the amyl fails to give relief, 
however freshly it may have been prepared ; of this I have 
been assured by many suflferers, and have myself repeatedly 
had occasion to observe it. Then oiir only resource lies in 
chloroform, which can only exceptionally be entrusted to the 
patient, but ought always, if possible, to he given by a medical 
man. It must be given freely, so as completely to narcotize 
the patient ; and, when so given, I myself have not yet seen 
any case which was not relieved, though T have seen several 
in which the relief was not permanent enough to place the 
patient in safety. In these cases I have had recourse to the 
subcutaneous injection of morphia, using by preference Squire's 
solution of the bimecooato, of which I Iiave injected half a 
drachm into each arm. without removing the clothes or in any 
way disturbing the patient. This, as yet, has never failed me : 
the chloroform sleep has passed into the morphia sleep, from 
which the patient has woke up some hours subsequently, free 
from pain, but exhausted, as we can readily suppose, and 
usually with some tedema of the lungs. You scr, then, that I 
have no dread of chloroform in these cases, and by no means 
homologate Anstie's statement, that " the only kind of chloro- 
form inhalation which would be useful in such cases would be 
that in which a carefully measured small dose of a weakly 
impregnated atmosphere should be inhaled, and ivithout large 
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experience in the administration of rliloroform the practitidiier 
will be unable to secure this effect with certainty ; and the 
effect of a poieer/aUi/ charged atmosphere, breathed only once 
or twice even, would be instantaneously fataL"* You have 
seldom an opportunity of seeing the usefulness o£ chloroform 
in angina pectoris in the wards, but you have all at least 
occasional opportunities of seeing its beneficial action in other 
kinds of cardiac pain; and what is safe enough in aortic 
regurgitation for instance, cannot be dangerous in angina 
pectoris. Many years ago I knew an individual who was , 
forbidden to take chloroform on account of a cardiac valvular 
lesion under which she laboured, and yet for long she secretly 
indulged in chloroform intoxication without any fatal result. 
Ho far from being unsafe in cardiac disease, it is often of the 
greatest use in these cases ; it not only i-elieves pain, but re- 
gulates the circulation, now and then bringing the pulse back to 
the wiTst, whence it had apparently tied for ever. In peritonitis 
this effect is occasionally quite remarkable. I well remember 
one case of extreme cardiac pain and dyspncea in a. patient 
almost moribund from can,liac disease, and who did die only a 
few days subsequently, yet in her the immediate effect of chloro- 
foiTU inhalation was to restore the puLse to her wrist, to enable 
her to breathe more freely, and in a few seconds, instead of 
being black in the face, pulseless, and gasping partly from 
pain, and pai-tly from extreme dyspncea, she became quiet, 
natural in appearance, and in a short time waa able to lie 
down and rest But, you may say, in angina the heart ifl 
almost universally flabby and fatty ; is chloroform not 
dangprous when we have a fatty heart? The next case which 
I shall relate will be tho best reply to this question. First, let 
me say that I doubt the possibility of diagnosing a fatty heart. 
We may suspect its existence, because the physical signs seem 
to warrant the supposition, while tho conditions present are 
apparently favourable to its development. Thus there may 
have been a Iong-pei«istent spansemic condition of the blood, 
• Op. cit. p. 80, 
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ur therii may be a state of general (pernicious) auseinia, or 
there may be reasons for snspecting a purely cardiac atuemia 
from local causes, sach as an atherosed and obstructed state 
of the coronary arteries, or an overgrown hypertrophy of the 
cardiac muscle, which has got beyond the feeding powers of 
these vessels. For fatty degeneration of the cardiac muscle ia 
the result of mal-nutrition, and seems never to be found apart 
from one or other of these conditions. But little acquaintance 
with pathology is, however, requisite to teach us that these 
, conditions are not all of them easily and certainly recognisable, 
and that even when present fatty degeneration is not an 
invariable concomitant of any of them, Thougli, Uierefore, 
our suspicions may occasionally be right, they may more 
often Ix! wrong. The signs of cardiac debility upon which we 
base our suspicions are much more commonly duo to dilatation 
than to fatty degeneration, in spite of the possible co-exiatence 
of an arcus senilis. Besides, there are many cases ot actual 
fatty degeneration in which there have been no faintinga, 
cardiac asthma, feebleness of the pulse or of the cardiac 
impulse, no yellowness or pastiuoss of the complexion, and no 
arcus senilis — in fact, all the symptoms and signs connected 
with the heart have either been those of perfect health, or at 
all events they have not been such as are generally supposed 
to indicate fatty heart, yet the heart has been markedly fatty.* 
I may refer to the case of Bridget Henry, who died from 
chloroform in the Cincinnati Hospital, U.S., 13th October 
1870,-f- as a well-known example of the conjunction of a 
normal impulse with a fatty heart ; but indeed of this we 
could scarcely have a more striking instance than the case ot 
Mrs Tait, which I will presently relate to you. No doubt the 

* Whitfl this is jKiising tlirougli lliv press this statement hog received a most 
forcible illuBtrBlioa in the di^th, from rapture ot u Tiitly heart, of one of unr 
bast knawD and most cateomed medical prnctitioners, wboeo healthy apptaruice 
and grent vigour both of body and mind wore entirely opposed to all the more 
generally ivceived ideas in regard to thie form of degenerktioD. 

t Chloro/orm DmOa. by W. W. Dawsou, H.D., SnrgDDii to the Cincinnati 
Hospital, 1871. Priatodby EobertClariut Co., Cin. 
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rapid and powerful action of chloroform renders it a very 
dangerous agent in incautious hands, and some diseased states 
of the heart, of which an enfeebled and anaemic condition are 
the chief, render it more sensitive to the action of chloroform, 
and more liable to be fatally overpowered by an overdose ; 
but I know of no diseased condition which should deter us 
from its cautious employment when that is otherwise indicated, 
as I hold it imperatively to be in certain cases of angina 
pectoris, for what we desire to do in them can only be done 
by means of chloroform. I do not say tuto, cUo, et Jucunde, 
because the superlatives of these adverbs are more applicable 
than their simple positives. In a disease possessing such a 
pathological history as angina pectoris, the one great object is 
to free the cardiac nerves from the depressing influence of pain 
which gives rise to that subparalysis in which the danger lies. 
This we can only do by narcotizing the nerve centres through 
which this action takes place, and so setting them free from 
all those influences which tend to depress the heart's 
action. The immediate result is a sensation of relief from 
pain, greater force and freedom of the heart's action, and a 
fuller pulse.* 

Sulphuric ether has long been used with a similar intent ; it 
is an admirable narcotic, and the chief objection to its use is 
that it is not rapid enough, taking always some minutes to 
bring the patient fully under its influence. Chloroform acts 
more quickly, even more effectually, and is perfectly safe. It 
is not always necessary for the medical man to administer it, 
though in some cases it is so. All that we require is to insure 
that the patient shall only have a moderate dose, and this we 
manage by giving him a chloroform smelling-bottle, the fluid 

• In his work on The Bearings of Chronic Diseases of the Heart upon Preg- 
nancy, FarturUionf and Childbed, London, 1878, Dr Mocdonald says, apropos 
of a primipara labouring onder aortic insufficiency, ** The patient looked pale 
. . . and complained that she felt ready to faint with every pain." Though 
besought to give chloroform, he hesitated, but yielded at last, and then found 
that ''under its employment the pulse became stronger and steadier, instead of 
feebler and more irregular, as I feared it might** — Vide p. 147. 
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being poured^over a piece of sponge, so that it cannot 3pill ; Uiis 
smelling-bottle he is told to hold to bis nose, and to breathe 
as deeply as possible. In this way relief is obtained in a few 
seconds, and so soon as the narcotic influence is produced the 
smelliiig-botUe draps, and with it rolls away all risk of any over- 
dose. Mrs Tait, long a nurse in the Infirmary, and who died in 
Ward XIII. on 30th March 1871/ was for the last few weeks 
of her life abuost constantly under the influence of morphia or 
chloroform, or both, the morpliia being injected hypodemiically 
as soon as the chloroform narcosis was established, ao that its 
soothing influence might come into play when that of the 
chloroform passed off. She was over eighty years of age, and 
had long suffered from angina pectoris, the paroxysms oE which 
were latterly very severe, and with but short intervals between 
them. She died at last, as I have said, not suddenly, but 
gradually, worn out by her age and sufferings. After death 
the aorta was found dilated, the orifice of the middle coronary 
artery — there were three in her heart — almost entirely blocked 
up by atheromatous deposit, and her heart not only thin walled 
and somewhat lUlatcd, but of a pale yellowish tint, soft, and 
thoroughly tatty ; no muscular fibres could be more completely 
degenerated ; yet chloroform pi'oduced in her no dangerous 
symptoms, and, far from shortening her days, seemed to prolong 
them. I may also add that her apex beat was tolerably firm 
to the last. 

But however satisfactory our treatment of the paroxysm is, 
the treatment during the inteixiission is quite as important, 
and is often attended by even more striking results. From 
the pathology of this disease already g^ven you will understand 
that during the intermission I use every endeavour to improve 
the patient's general health, and especially to tone up his heart. 
To this end he must be warned to avoid every source of 
excitement, to take perfect rest in a mild and equable climate, 
where he ought to be much in the open air, driving or sitting, 
but not walking. Hie diet must be bo regulated as to consist 
* Uargiret Tait, admitted 3d JanmiTy, died SDtli Murtb, 1S71. 
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of the blandi.'st, moat DutritiouB, and unstimulatlDg foods, 
avoiding everything likely to prove difficult of digestion or 
give rise to flatulence, and being particularly careful as to 
stimulants, the action of which ia ultimately to weaken the 
heart, and the mote stimulating such drinks are, and the 
greater the amount partaken, so much more rapidly is this 
result attained. Of course the whole system must be carefully 
attended to, and acid tonics, pepsine, mild laxatives, or any 
other general remedies given that may seem to he required. 
But as all secondary functions depend for their perfect 
discharge very much upon the condition of the great central 
organ, so our heat mode of improving the gastric or hepatic 
functions will always he to improve the heart. To that end 
we have as yet only two remedies of any importance : these 
are arsenic and digitalis. Very shortly after Fowler intro- 
duced his tastcles-q ague drop, arsenic was employed experi- 
mentally in a great many diseases, angina pectoris amongst 
the rest, and in several cases it was found to be successful.* 
Since then it has been often used in such cases. Austie has 
declared it to be " an invaluable remedy in cardiac neuralgia," 
as well as " the most important prophylactic tonic "t we can 
employ in these cases, and my own experience ia quite 
to the same effecL Arsenic is indispensable in all forms of 
weak heart accompanied by pain, It is useful in all such 
cases, and in many it is quite successful in putting a stop to 
angina. Several cases have occurred to me in which arsenic 
alone has removed angina after a few weeks' treatment not 
only temporarily, but permanently. The ordinary dose is from 
tlireo to five minims twice a day after food, but the dose may 
sometimes be advantageously pushed till slight physiological 
symptoms appear, and thereafter continued so long as desired 
in a dose just short of that needful to produce these effects. 
Its moile of action is somewhat obscure. Besides being a 
good general tonic, as well as a special tonic to the htSart., it 

* Forbes, Cj/clopiedia of Practical Medicine, vol. i. p. B5. 
+ Op. cU. pp. 78, 7S. 
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seemy also to exeiciac Bome modifying infiueace on the nerves 
which rendere them lees hahle to pain in spite of a continually 
advancing degeneration. But however it may act, arsenic is 
a drug well worthy of confidence in the treatment of augina, 
and associated with iron and strychnia it forms a combination 
specially valuable in all cardiac neuroses. One great difficulty 
in the administration of arsenic lies in its tendency to irritate 
the howeb of some patients ; this may be overcome by the 
addition of opium, or by the diminution oE the dose, for it not 
infrequently happens that a constitution sensitive to the 
injurious action of a drug is also sensitive to its curative 
action. I have frequently found this to be the case with 
arsenic, and it is always worth remembering. I distinctly 
remember one gentleman specially sejisitive to the action of 
all drugs, hut particularly to that of arsenic, who could not 
bear it in lai^ger doses than one milligramme of arsenioua acid 
daily (0'015 gr.) ; two milligrammes gave him discomfort, one 
was well borne. He was not aware in what tlio evil effects of 
the drug consisted, nor did he know what good I expected from 
its use, yet in about a fortnight he said, " I feel my 
broathing easier now ; my heart is steadier, and I can 
go upstairs better than for many years. " No better 
results could have been obtained from larger doses, and, 
indeed, from his sensitiveness, had these been persisted in, 
the drug would assuredly have had to bo entirely given up. 
From my belief in the connexion between defective nutrition 
of the heart and cardiac pain you will readily understand tliat 
I put considerable faith in the use of digitalis in these cases, 
in email tonic doses repeated night and morning, Ten minims 
of the mixture of digitalis, or one granule of Nativelle's 
digitaline, is an ample dose, and I have seen nothing 
hut good result from the use of this drug. One granule of 
digitaline night aud morning, with arsenic, strychnia, and 
iron twice a-day after food, is a sort of model treatment, 
for 8uch cases, and this treatment, coupled with nourishing, 
unatimulating food, abundant rest and fresh air in a mild and 
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equable climate, is often attended by the happiest results in 
those cases susceptible of improvement, which are, in truth, 
by no means of infrequent occurrence.* 

* I may add that I have used Glonoine (Nitro-GIycerine) without any 
benefit in the treatment of angina. I have employed the nitrite of amyl 
hypodermically and also internally, but have found these methods inferior to 
inhalation in angina. I have, however, found the internal use of the nitrite of 
amyl useful in one of those rare cases (of which I have only seen two) in which 
some vaso-motor disturbance is associated with a })ormanent and most distress- 
ing feeling of cold. The patient, a joiner to trade, could not handle his tools 
because they abstracted too rapidly the little heat he could produce, and 
seriously aggravated his condition. He subsequently died from what appeared 
to be a universal chilblain, passing into unhealthy suppuration. 
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LECTURE XIII. 



ON PERICAHDITIS, MYOCABDITIB, AND CAKDUC HYPEKTBOPHY, 
APART FROM VALVULAK DISEASE. 



Gentlemen, — Though acuto articular rheumatism is by no 
means a rare disease with us, yet rheumatic pericarditis, 
worthy to be so called, is almost unknown. This is all the 
more remarliable because our largest ward is a female one, and 
you are, of course, aware that rheumatic pericarditis is more 
prone to attack young and weakly persons, especially females, 
than any other class of patients. Were it not that rheumatic 
pericarditis is usually an early and rarely a late complication 
— occasionally even preceding the joint affection — we might be 
inclined to attribute ita rarity to the success of our treatment ; 
bat however much may be due to that, the fact that few of out 
patients come under treatment before the fourth or fifth day, 
coupled with the rarity of severe pericartUtis, seems to indicate 
that rheumatic pericarditis is really rarer in Edinburgh than 
elsewhere, or at all events much less severe, a probability which 
has also suggested itself to Dr Gairdner." 

The invariable treatment for acute rheumatism in my ward, 
as you very well know, is first of all to clothe the patients in 
flannel and bed them in blankets, a mode of treatment which, 
though comparatively recently recommended anew by Dr 
King Chambers, is of very old date in tliis Inlirmary, as you 
will find by a reference to Br CuUen's " Chnical Lectures " 
delivered here in the end of last century, a MS. report of 
'Ell. Ual. Ja<iT. Jan. 1881, p. C30. 
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) be found in the library of our Koyal College of 
Phyaiciana, and m it you will find this procedure very strongly 
inculcated as a moat important part of the treatment oE acute 
rheumatiam. Along with this I give my patients — nut 
Dover's powder, aa Oullen did — but the tincture of the acttea 
racemosa — the American Bugwort — in doaea of one drachm 
every two, three, or four hours, according to the severity 
of the symptoms ; I also give a full opiat* or dose of chloral at 
bedtime, and wrap each affected joint in cotton wool, putting 
a lai^e sheet of carded cotton over the chest. Under this 
treatment recovery is not usually long delayed ; many convalesce 
within the week, and the disease seldom laats longer than two, 
or at the most three, weeks. In exceptionally severe cases, 
when the disease is obstinate, and febrile excitement high, I 
have recourse to aconite in full doses, carefully watched, but 
this has rarely been reciuired, and has always been successful. 
When the fever ceases and the joint ailment continues I put 
the patient upon half drachm doses of the iodide of potassium 
three times a day, or upon full doses of arsenic, or occasionally 
both are combined ; the result has hitherto been satisfactory. 
[Very shortly after the foregoing was published, the bark of 
the willow tree, in its modem analogues of salicin and the 
salicylates, came to the front as almost a specific for rheuma- 
tism, and in ray own practice has with rare exceptions entirely 
displaced all other treatments for this disease. Willow bark 
is said to have been known to the Hottentots from time 
immemorial • as a remedy for rheumatism ; it has certainly been 
known to medicine as a febrifuge or antipyretic at least since 
the middle of last century ,f while the febrifuge properties of 
its active principle salicin have been known for the last fifty 
years.! ^^^ ^^'^ ^^^ °^ salicin and the salicylates as a 
modern specific for acute rheumatism, dates only about six 

* Vide Dr Euaou'H lutUir, t^nctl, 1S76, vali . p. BIO. 

+ Dl^. ii. df carlice Salicii corlici Fet^ii'inno auialUuendo, J. W. Guwk, 
LipsiiE, 1770. 

\ Siuti sur la SiUiciiK et *tir wb etHplei ikinti Ui PUertt InUrmiUailti. 
BluiDcourt. Piiris, 1830, 
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years back, and its employment lias c|uite revolutionised the 
treatment of that disease, so that instead of one week being 
an exceptionally short period for such patients to convalesce 
in, it is now an unusually long time for the disease to last 
In spite, however, of the success which attends this treatment, 
80 far as shortening Uie duration of the fever is concerned, it 
is no true specific. It does prevent the occurrence of such 
untoward accidents as fatal hyperpyrexia, of which one rapidly 
fatal example has occniTed in a patient under my own care, 
while apparently going on favourably under the salicin treat- 
ment. Her temperature at night was only 102° ; she appeared 
no worse in the early morning and made no complaints, but on 
the nurse going to her at nine o'clock she was found imcon- 
acious, perspiring freely, and with a temperature of 107°. She 
died at halt-past twelve, with a. temperattirc of 111° F., which 
persisted for an hour after death, On post mortem examina- 
tion no lesion was found to account for this remarkable and 
fatal rise of temperature.* Neither has the salicin treatment 
any apparent effect in diminishing the risk of ulterior affec- 
tions of the heart ; yet my own belief is that the marked shorten- 
ing of the duration of the acute stage of this disease, produced 
■by salicin, cannot but have an important influence in prevent- 
ing secondary cardiac disease, but that in the meantime this is 
masked by the inappreciable but not less important results of 
previous attacks, and will not be fully recognised until salicin 
has been generally employed for many years. In regard to 
acute cardiac affections of rheumatic origin, these as a rule 
occur early in the disease, before treatment has been com- 
menced, and cannot well be prevented by anything short of a 
prophylaxis so perfect as completely to e.ttinguish the disease. 
salicylic acid and the salicylate of soda were flrst used in the 
treatment of acute rheumatism by IVaube, Itiess, and Strieker 
of Berlin in 1875,f and in 1876 J DrMaclagan, now of London, 

• Fide "Commerts on a Cusc of Hyijcrpyraidn," by Tbccniore Ca*h, M.B. 
tec, Ed. Med. Jtnir. Sopt. 1878, ]>, 234. 
t rUt BcrUner Ktiniicfu JfochtiiKkrifl, 1875, p. 873, and 1876, p. 1, (to. 
t lancfl, 1876, vol. i. [.. 342. 
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recommended salicin as a specific for that diaease. I have 
always myself employed salicin, aa it seems safer, pleasanter to 
take, and perfectly eihcacioua. One ounce of salicin is the 
amallest quantity with which we can expect to malve any 
impression on an acute rheumatic attack, and the sooner we 
get this quantity thrown into the system the better for the 
patient. Maclagan recommends thirty grains of salicin to be 
given every hour till one ounce is taken, when the eymptoma 
will be found to be much modified if not completely checked, 
relief to the pain being one of the earliest indications of 
improvement. Should there be any considerable remission 
o! the symptoms before tlie tirst ounce is entirely consumed, 
the interval between the succeeding doses may be increased to 
two or three hours. To complete the cure a second ounce is 
to be given in similar doses at longer intervals, and it is 
often advisable to give a third ounce in half drachm dosee 
three times a-day, to ensure complete and perfect convales- 
cence.* This treatment never depresses, but is strictly tonic 
as well as curative, and the occurrence of either endocarditis 
or of pericarditis does not in the least contra-indicato its 
employment.] 

I have not paid special attention to the statistics of this dis- 
ease, but I know that I have treated during the last eight years 
over 2000 cases of general disease in this Infirmary, of whom 
nearly 100 wei'e cases of acute rheumatism; some of the ward 
journals have gone amiasiug, but I have records of 1968 cases 
of disease, 70 of which were cases of acute rheuinatisiii, with- 
out one fatal case of rheumatic pericarditis, and I know that 
I have never had either in hospital or private practice one 
fatal case of rheumatic pericarditis, nor in fact have I ever 
had one case of this disease more serious than that which I am 
about to narrate.f 1 have already told you that rheumatic 

* Vide MuUgan, Lancet, 1S70, vol. i. i), 875. 

f 1 have not considered it irorth while to Ubulate my cases of rlioimiattgm 
doting tha lut five f eara, as during that period perirnnlitin as a coniptlcation 
oT rheumatic Terer has beoD not more Fn<iuent than famirrl<r — always alight, 
and never btal. 
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pericarditis usually arises early in the disease, and that our 
patients rarely come in till they have been some days ill, 
you will not therefore be surprised to learii that the origin of 
poricarditic symptoms subsec^uent to admission is of rare 
occurrence, but, it is of more importance for you to know that 
even when these symptoms have been present on admission 
they have speedily abated. If wo take cardiac pain accom- 
panied by slight but still detectablo effusion into the peri- 
cardium, or by friction about the base of the heart, accom- 
panying acute rheumatism, as signs of rheumatic pericarditis, 
oa they undoubtedly are, then 1 do not suppose that my per- 
centage has been at all, if in any respect, less than that of ray 
neighbours — 25 to 30 ijor cent — according to Bamberger — the 
mortality having been nii, in this respect also i^roeing with 
Eambei^er. Besides putting my rheumatic patients upon a 
milk diet, the only other care that has been exercised respect- 
ing them has been that, while daily examining them myself, 
and while affording, as you very well know, ample oppor- 
tunity to all students to make themselves acquainted with the 
ihenomena present, careless exposure of the patient has been 
as much as possible prevented, and all indiscriminate and 
unnecessary examination of the patients discouraged ; in short, 
while in no respect neglecting your education, the welfare of 
the patient has ever been, as it ought to be, our paramount 
object J and in regard to this I have not been unmindful of 
Martial's epigram — 



" Langueliani, Bed tu coiuitatus protiuus a<l me, 
Venisli centum, Syinmnche, diBcipulig. 
Centum me tctigere manua aquilonc gelatw, 
Non hubui febrem, Symmache, nunc babeo." 

Possibly this care may also have had something to do with 
the infrequency of serious pericai'ditis among the rheumatic 
patients under my care, 

In not a tew cases the rheumatic attack has been associated 
with cardiac disease of old standing, while in those free from 
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cardiac disease we have almost invariably been able to deter- 
mine the exietence of the auricular murmur which I have 
already told you is of such frequent occurrence in all febrile 
disorders, depending upon a slight de^ee of cardiac dilatation ,• 
and this has been occasionally, though rarely, accompanied by 
a murmur of similar origin audible in the mitral area. But the 
peraiatence of such a murmur, and its gradual transformation 
into one of distinct valvular lesion, has been of very excep- 
tional occurrence. In by far the larger proportion of cases 
this murmur of dilatation has died completely out, and that 
of valvular lesion has only developed itself aubsequently, 
sometimes gradually, without the occurrence of any definite 
symptoms, at others associated with repeated trifling subacute 
attacks of short duration, and at still others with the persistence 
of chronic wandering rheunuttic paina, not always obviously 
affecting the heart. Hasret later i Idhalis arundo is an apothegm 
entirely applicable to rheumatism in all its forma, and if it 
finds its most apposite application in cases of rheumatic 
pericarditis, it finds it so rarely as to be of little consequenca 
to the species, however important it may be to the individual 
himself. The following is the only serious case of this kind 
that has occurred to me during fourteen years' connection with 
this Infirmary. 

Case XXVII.+ — David Davidson, a tailor, aged 24, admitted 
to Ward V. on 16th November 1870, complaining of pain in 
the chest and limbs, difficulty of breathing, and dry cough, 
Patient stated that he had always been healthy till about five 
years ago when he had shght rheumatic pains. The first 
attack commenced on 7th November, with pains in the joints 
of the lower extremities, but he continued at work till the 10th ; 
on the 12th cardiac pain set in, and on the 16th he came into 
hospital Both his parents were dead, his father had been 
rheumatic, his mother not. Upon admission ho was found to 
have an anxious expression, his skin felt hot, and waa 

•Lecture VI. p. 171. 

+ Case nported bj Benjamin Tydd Hunter, Clin. Clerk. 
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covered with sour smelling perspiration, the temperature in the 
axilla was only 99°'8, he had pain in the right knee-joint, but 
it was neither swollen nor red. The patient felt a burning 
pain in the preecordial region, the percussion dulness was 
normal, hut a loud rough friction sound accompanied the 
movements of the heart, was loudest at the hase, and with the 
systole, but it obscured both sounds. The pulse was 100, full, 
compres,9ible, and markedly dicrotic, aa is well shown by the 

Ptrlgarrf/fH ^ ^ 



accompanying figure (fig. 20). The respirations were forty in 
the minute, and he had some cough with slight expectoration. 
Percussion was clear over both luogB, the respiration normal 
on the right side, and accompanied by coarse crepitation ou 
the left side. His slee[» was disturbed, and his appetite 
defeijtive, his tongue waa coated, dry, and brown in the centre 
and towards the back, white at the edges, bowels normal. 
Urine normal in quantity, acid, deep amber, spec, grav. 1026, 
containing a floating cloud of urates, and giving with oJtric 
acid a deposit of nitrate of urea, cliloridea normal. He was 
put upon infusion of digitalis and nitrate of potass, with 
chloral at night, and in two days the dicrotism of the pulse 
was no longer to be detected ; it had fallen to 9G. On 19th 
November the pulse was again 100, and the cai-diae symptoms 
remaining unchanged, the rheumatism now passed into the 
Joints of the middle finger of the left hand, his loins, and hla 
left wrist, the joints being swollen, red, and painfuL He waa 
now put upon the tincture of the actiea racemosa, one drachm 
being given every three hours, a warm linseed poultice was 
kept constantly applied over the cardiac region, On 22d 
November the transverse dulness at the fourth rib measured 
six inches, it did not rise above the third ril), but waa 
recognised as due to effusion within the pericardium, from the 
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disappearance of the cardiao apex beat and from the dulness 
passing from side to side as the patient was turned, first on 
the one side, and then on the other. On 24th November he 
had an attack of severe pleuritic pain, for which he had a 
hypodermic injection of morphia, and which resulted in 
efifusion into both pleuritic cavities, the dulness extending as 
high as the eighth rib on both sides. On account of the per- 
sistence of this effusion, the other symptoms being moderated, 
he was ordered on 30th November 

Br Potassii lodidi 
Potassse BicarbonatiB, aa ij 
Infasi Calambse, ^vj 
Sgr. — One tablespoonfal in water three times a day. 

After this he continued to improva On 1st December, the 
thoracic dulness continuing the same, a friction sound was 
heard over the right base posteriorly, and next day over the 
same pa^t on the left back, the dulness now only reaching to 
the upper border of the ninth rib. On 4th December a faint 
systolic murmur became audible in the mitral area. The 
patient continued to improve, the dulness over both lungs and 
heart gradually decreased. On 8th December all medication 
was stopped, and on 6th January 1871 he was sent to the 
Convalescent Hospital. I have frequently seen him since; 
he continues at work, but his mitral murmur is loud and 
unchanged, yet he suffers nothing from his cardiac ailment, 
and is in very good general health.* 

The diagnosis of pericarditis is now and then beset with 
some difficulties; for instance, the sound of friction most 
usually heard at the base of the heart, and which is generally 
distinct enough, often scrapy and well-marked, now and then 
creaky and obscure, occasionally simulates so closely the 
blowing sound of a valvular murmur as to be indistinguish- 
able from such a murmur by the sound alone. T have most 

• January 1881. — This patient has been married for several years, he enjoys 
most excellent health in spite of the persistence of his mitral disease, and he 
has had no recnrrence of his rheumatism. 
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frequently observed this in those chronic and latent forms of 
pericarditis whicli occasionally occur during the course of 
Bright'e diseaae, but there never is any real difficulty in 
determining between a murmur and a frictional pseudo-mur- 
mur; in deciding this matter rhythm is of little importance, 
as a pseudo-murmur may he systolic or diastolic, or may 
occupy both times continuously, or the reverse — discon- 
tinuously and irregularly ; hut even valvular murmurs we 
know may vary in a similar manner, that is to say, tbey may 
he systolic or diastolic, or double, covering both systole and 
diastole, or they may occur irregularly. But a frictional 
paeu do- murmur has hut rarely the same position of masimum 
intensity with the murmur wliich it simulates, at least that 
has been my experience, the only exception being the 
diastolic aortic murmur; pseudo-murmurs are also strictly 
localised to the cardiac area, and usually to a very small part 
of that, not being propagated out of their position of maximum 
intensity to any extent, and tlien only equally all round, and 
not in the definite lines of any special valvular murmur, 
while all the secondary results of the valvular lesion simulated 
are, of course, entirely wanting ; moreover, it is only rarely 
that the natural sounds of the heart are lost in the murmur, 
though tbey are not infrequently obscured by it. When, 
therefore, we have over the cardiac area a murmur of any 
kind whatever that is not distinctly a sound of friction, we 
must always exhaust the possibilities of a valvular origin 
before we determine it to be of pericardiac origin, and the 
only real difficulty will be found to exist when such a pseudo- 
murmur occurs along with pre-existing ralvular disease ; then 
indeed the diagnosis may be almost impossible, but then too 
it is of comparatively little importance. 

A friction sound beard over the cardiac area may be due 
to pleurisy alone, and may yet be audible during the cardiao 
action, when the respiration is stopped for the time. This is a 
rare occurrence, but it does happen, and then the diagnosis is 
almost impossible. When the friction sound is entirely absent 
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from the base of the heart over midstemum, and only audible 
towards the left of the cardiac area, I am inclined to regard 
it as purely pleuritic in character even though it persists 
during the cessation of breathing, but it is evident that though 
this is a probable view it is yet open to doubt. The sub- 
sequent progress of the case may show, in many cases, that 
the pleura is certainly affected, but that is no proof that 
the pericardium is not also implicated, or the pericardium may 
be assuredly diseased, and yet the friction sound may be 
wholly due to pleurisy. This is certainly one of the most 
diflScult points in diagnosis, yet even in the most obscure 
case there cannot long be any great doiibt whether the 
pleuritic or the pericardiac affection stands alone, or which 
is the essential disease when the two are combined; each 
case must, however, be decided on its own merits, and it is 
impossible to lay down any hard and fast lines applicable 
to all 

When effiision takes place into the pericardiac sac, the apex 
beat is said to be displaced upwards, the true apex beat is 
really obscured, and what we now feel is the part of the ven- 
tricle lying above it, and appearing to rise as more and more 
of the heart is separated from the anterior wall, with which 
the base of the heart always remains in contact. Hence, how- 
ever large may be the effusion, basic friction, if it have once 
existed, is never effaced. Increased dulness from effusion is 
first of all to be detected at the base of the heart, but by-and- 
by the ordinary pyramidal dulness of the heart, base upwards, 
becomes reversed, and we have a pyramidal dulness with the 
base below, while the apex may rise as high as the clavicle or 
above it. The dulness may also extend beyond the apex beat 
to the left, especially if the patient lies upon his left side, but 
it is mobile, and on turning the patient on his right side, th» 
dulness leaves the left and passes towards the right. Very 
great emphysema of the lungs may obscure this dulness, but 
cannot altogether annihilate it. In some cases friction is 
entirely absent throughout the whole course of the disease, not 
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merely in cases of simple efFuBion of senira, but even where 
abundance of fibrine ia also effused. It is difficult always to 
account for this ; some have supposed softness of the fibrine 
to be the cause, but the differences in regard to this cannot be 
sufficient to account for the entire absence of friction ; feeble- 
ness of the cardiac action has most likely not a little to do 
with it, and possibly also some alteration in the physical con- 
dition of the parts, especially the lungs, overlying the heart, 
which may render them bad conductors of sound. If to absence 
of friction we have associated eft'uaion into both pleurae, then 
we are driven to surmise the pericarditis from general symp- 
toms alone, the most important of which are a rapid, feeble, and 
dicrotic pulse, with feebleness or absence of cardiac impulse, and 
delirium, the latter being not infrequently, even in ordinary 
rlieumatie pericarditis, the sole symptom which attracts atten- 
tion, and it ought in these circumstances to direct that attention 
to the heart rather than the head. In January 1868 a case of 
this kind occurred in Ward VII., in the person of Andrew Dick- 
son, a young man of 19, who had double pleurisy with con- 
siderable effusion into the left cavity, and a smaller effusion 
into the right ; he had also occasional ha>moptysis, failure of 
the heart's impulse, rapid dicrotic pulse, and considerable 
delirium he had no rheumatism, and never any pain in the 
cardiac region. The pericardiac dulness was merged in the 
pleuritic dulness, and careful auscultation failed at any 
time to detect friction sound ; the co-existence of pericarditis 
was surmised, but could not be detected. After death the peri- 
carditis was found distended with reddish serum, and both 
its surfaces coated with shaggy, mammillated. blood-stained 
lymph ; such cases are however unusual. The treatment of 
pericarditis almost invariably merges itself into the treatment 
•ot some other disease, — rheumatism, Briglit's disease, tuber- 
culosis, or pleurisy, — and I see no reason why, because the peri- 
cardium happens accidentally to become affected, we ought, 
therefore, to change our treatment, and at once " let loose the 
dogs of war," Where there is so much uncertainty, as in 
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therapeutics, we must be all the more cautious and wary in our 
treatment the more serious a disease is or has hecuuie, I see no 
reason to doubt that had the treatment of pericarditis formerly 
reeomniended been acted upon iu my own cases, the results 
would have been widely different ; it is not so long since that, 
terrified by the bug-bear of a name, many practitioners found 
themselves conscientionsly driven to employ remedies uncalled 
for, either by the nature of the disease or the condition of the 
patient. Dr Stokes was one of the first to direct attention to 
the serious danger to the patient arising from thus raising a 
patliological hobgoblin by means of a name, and then running 
a muck at it through the vitals of the patient," and really 
there seems no reason why rheumatism, which neither requires 
mercury nor blood-letting, so long as it is confined to the joints 
of the limbs, shoidd be supposed so urgently to require the use 
of those powerful, uncertain, and dangerous remedies, to the 
imminent risk of the patient, because it happens to attack 
that other joint which we call the pericardium. The mere 
detection of a little extra serura, or of a friction sound, ia 
indeed no valid reason why we should jeopardise our patient 
by hazardous and unneeessnry medication, and Eamberger.t 
Niemeyer,J Gairdner,§ and Bennet,|| have all shown that rheu- 
matic pericarditis is a disease which will run its course more 
favourably, the leas actively it is interfered with, and that all 
that ia requisite is fitting oonstitutional treatment and local 
palliatives, and that the constitutional treatment must be 
directed to the disease with which the pericarditis is associated, 
and not to pericarditis itself. We are now-a-days even more 
able to carry this out than formerly, because while Bamberger 
and Niemeyer recommend leeching for relief of the paiu, we 
can relieve this more eflectually and more rapidly than by 
leeching, and at less risk to the patient, by the subcutaneous 

* The DimoMa of the Brarl and Aorta, Dublin, ISB4, p. 82. 

t £«Ar£ucA der KraHtheitca da Benen», Wieo, 1857, pp. 131-13R, Ac. 

} A Tfset-Book a/Prndieal Mtdkine, London, 1371, p. 339. 

S Ed. Med. Journal, Jan. 1S61, p. 632. 

II The Friiiap!t4 and Practice of JUalieine, Edinburgli, 1S6S, 4th cd., p. 575. 
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injection of morphia, and by subsequently, if necess 
keeping up the narcotism by means of enmll repeated doses 
of chloral, which is not more useful as a sedative than as 
an antiphlogistic. A light, warm poultice should be kept 
constantly over the cardiac region, and that constitutional 
treatment employed which seems most suitable to the patient'a 
condition. Thus, if the pulse be rapid or feeble, digitalis should 
be resorted to combined with an alkali, such aa potass or 
ammonia ; but blisters irritate the patient always more or leas, 
and should be shunned, as they tend to excite the heart's 
action, which it is our object to keep quiet. In fact, we treat 
the pericarditis simply as a part of the general rheumatic 
attack, requiring a little more than the uuual attention in the 
way of warmth, and relieving pain. 

In occasional instances it may become a question aa to 
whether the pericardium should be tapped or not. It is our 
duty to obviate death from any preventible cause, and therefore, 
if the heart's action seem oppressed and life endangered by the 
amount of effusion, we ought certainly to tap the pericardium ; 
but in all ordinary cases this is quite uncalled for, and when 
it is indicated, that indication is only too frequently a sign 
that the powers of the constitution are in so depressed a con- 
dition aa to render the relief thus obtained merely temporary. 
In the following case this question arose, but as the constitu- 
tional depression was much more serious than appeared to be 
consistent with the amount of effusion present, it was post- 
poned from a feeling that there was something unusual in the 
case not to be eliminated by tapping, till almost at the last 
moment my resident, Mr Saundby,* did operate, but with only 
temporary relief, and the nature of this case was such that it 
could not have been otherwise. 

Case XXVIIL — Thomas Fraser, aged 13, was admitted into 
Ward v., bed 1, on 21st of May 1874, complaining of cough 
with pain and tightness of the cheat. His history was that 

* Hr Saundby bu published thu cam, willi tuhmIu, ia the Sd. Ittd. Jaw. 
Much 1S75, )>. TSS. 
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nit eight days before his ndmission he hud gone to bed Appa- 
rently quite well, and in the moniiDg found himself unable to get 
up from severe illness, presenting the symptoms just described. 
He was a poor ill-thriven boy, whose father had apparently 
died of phthisis, at least of some disease accompanied by 
cough and amaciatiou, his mother was still alive, but sickly. 
The patient lay easily on liis right side ; his face was puHy, 
his insteps slightly (edematous, liis countenance expressed 
both anxiety and pain. His temperature on admission was 
102°*4, and during the whole of his illness it varied between 
102° and 99", being usually a degree higher at night than in 
the morning ; on the'day of his death his temperature was 98°, 
the previous day it was 100°. His pulse was 80, soft and 
very irregular in character, but especially in force, and ha 
complained of great dyspncea and tightness across the chest. 
On inspection the precordia seemed to bulge more than usual 
Upon piilpation no oardiao impulse could be felt at all. Oa 
percussion one inch from the left of the sternum, the duluess 
did not rise above the third rib, but from that rib passed 
downwards till it merged in the stomach resonance ; at the 
level of the fourth rib, the transverse dulneas commenced two 
inches to the right of the sternum, and extended across the 
sternum to a distance of five more — seven inches in all, Upon 
auscultation the heart's sounds wore'to be heard normal enough 
in all the areas when the patient held his breath. Over the 
precordial region a loud friction sound was audible with the 
respiration, ceasing when the patient held his breath. His 
respirations numbered thirty -six, he had great pain in coughing 
expectoration mucous and very trifling. Anteriorly over the 
lungs the percussion note was normal, except when interfered 
with by the distended pericardium. Posteriorly there was dul- 
ness over the left base. On auscultation there were friction 
sounds audible over the left base anteriorly and posteriorly, and 
some rhonchi over both sides. His tongue was slightly coated, 
appetite defective, Ijowels loose. The quantity of the urine 
could not be estiraat«d, as much of it passed with hia stools ; 
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what could be collected was of a reddish colour, acid, 
grav. 1027, aiid contained no sugar, albumen, or bile, the 
chlorides were present, and it deposited uratea His face and 
feet gradually became more and more oederaatous, but there 
was no anasarca to speak of. Permission was given to tap 
the pericardium on the symptoms becoming urgent, without 
much hope of rehef, but from sheer unwillingness to leave 
any atone unturned, and on the evening of 10th June, the pulao 
at the wrist having become imperceptible, he was tapped and 
thirty ounces of pus drawn oil', his pulse returned, was 84 in 
a minute, and for a time he rallied, but died at 1.30 on the 
morning of the 11th June. At the autopsy ou 12th June some 
serous fluid was found in the left pleura, and there were 
recent adhesions over the lower part of the left pleura, chiefly 
anteriorly ; there were 36 ounces of pus in the pericardium ; 
the heart was firmly adherent to the posterior part of the 
pericardium, and covered anteriorly with purulent lymph. At 
the base of the right lung there was un abscess close to the 
pericardium and adherent to it, but no communication could 
be traced. The rest of the autopsy was unimportant. In 
spite of the absence of communication, it seemed a very 
probable matter that in this case the purulent pericarditis was 
due to rupture of the abscess in the right lung into the peri- 
cardium, the subsequent pericarditis closing up the opening, 
and the left pleurisy arising from contiguity in a feeble and 
exhausted constitution. But little relief could be expected 
from tapping in such a case, but it can be so easily done now- 
B-days by means of one or other of the aspirateurs that it 
seemed a right thing to try to prolong life by its means, The 
effusion was never very great, and the constitutional depres- 
sion was BO excessive in comparison with its amount, that it 
could only be permitted as a dciiiieT reasort, and possibly 
would have been Ete well left alone ; hut we never know 
what may happen, and it is always right to prevent deatlj if 
possible, on the chance of some favourable change taking 
place. Even inpundent pericarditis this is not impossible, for 
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the elements of pus are more or less present in every pericar- 
ditis, and pus may be only a transitional stage, and may result 
in the breaking down of the cell elements, the formation of a 
pathological cream, its complete absorption, and the perfect 
cure of the disease, though of course this can only rarely 
be the case. 

The termination of pericarditis in complete adhesion of the 
pericardium to the heart is of great pathological importance, 
but of little practical interest, because it is almost impossible 
to diagnose ; we may with greater or less certainty surmise it, 
but unless in very exceptional cases* we can never be certain 
of it Of course its occurrence is never without an important 
influence on the future of the patient, but the degree of 
importance depends very largely upon the extent to which the 
integrity and nutrition of the cardiac muscle are involved. 
These results, however, it is impossible to diagnose or to pre- 
dict. One of the most extraordinary instances of this mode of 
termination of pericarditis is to be found in the University 
Museum here, and is referred to by Dr Burns in his " Observa- 
tions on Diseases of the Heart," as one in which the pericar- 
dium was unusually adherent, and the ventricles so ossified 
(they are really atheromatous) that, except for a cubic inch 
over the apex, they were as " firm as the skull," yet the patient 
had never had any palpitation nor pain in the region of the 
heart+ Fibrinous effusion into the pericardium may compress 
the coronary arteries and lead to angina and cardiac dilatation, 
and an adherent pericardium may even be associated with 
hypertrophy, though this must be rare, but it is impossible 
to predict these alterations, and almost impossible to surmise 
them, even with the history of the case before us. 

It has twice occurred to me to find a loud friction sound 
over the whole cardiac area without any objective symptoms 
whatever. The patients certainly felt themselves not quite 
right, but there was no rise of temperature, nor any pain ; 
neither was any other disease present which might account for 

♦ Fide Lecture I. p. 9. t Op. cU, p. 181. 
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a latent pericarditis, in particultir there was no kidney disease. 
In one of the cases the friction sound came and went in the 
most unaccountable manner, while the variations of intensity 
in the other case,* though evident enough, were not so remark- 
able. It is alleged. I believe, by some anatomiata tliat mus- 
cular fibres are found in the pericardium, and the phenomena 
presented by these two cases seemed more easily explicable on 
the supposition that the heart was spasmodically grasped by 
the pericardium than on any other theory whatever. 

Acute endocarditis is largely a pathological disease, and not a 
clinical one. The systolic apex murmur supposed by so many 
to indicate endocarditis, wheu it occurs in acute rheumatism, 
in much the larger proportion of cases depends solely upon 
dilatation of ajierfectly curable character,'t while any symptoms 
peculiar to this affection, when it does exist, are mei^ed in 
those of the concomitant pericarditis, or simply in those of the 
general disease. I have thrioe had the opportunity of watch- 
ing the gradual development of mitral stenosis from a state of 
perfect health in non-rheumatic cases, but the symptoms ex- 
hibited were not distinctive enough to enable me to lay down 
any rules for their recognition, in the early stages at least 
when this recognition would be of most importance. Indeed, 
apart from those general diseases, — Rheumatism, Chorea, 
Pyiemia, and Bright'a disease, — in which the form of heart 
affection is only too often correctly surmised when cardiac 
symptoms of any severity are present, the general history of 
endocarditis, in its subacute or chronic forms is most closely 
allied with endarteritis, with which it is often associated, and 
ita diagnosis can only be properly considered in connection with 
this disease, exophthalmic goitre in its early stage, and one form 
of the neurotic heart, in all of which alterations in the cardiac 
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rhythm and variations in the intra-artcrial blood preaaure form 
the most interesting and predominant symptoms. MyocEirditis 
belongs to the same category. I shall not therefore enter upon 
the clinical history of these affections at present, hut content 
myself with giving an account of one or two cases in which 
more or less extensive myocarditis was found after death, 
when nothing of the kind had been suspected beforehand. The 
following are the most interesting cases of this kind which 
have occurred to me : — 

Case XXIX. — Francis Lynch, admitted first of all on 23d 
June 1868, discharged improved on lltb July ; readnutted on 
5th October, diauhaiged improved on 17th December; re- 
admitted on 2d January, and died in Ward VII. on 6th May 
1869. This patient had a mitral bruit of a shifting character, 
it disappeared for weeks at a time altogether, at other times it 
was loud and distinct, the tricuspid bruit was equally variable ; 
it was impossible to make anything of hia cardiac symptoms, 
except that there was a gradually increasing failure of the 
cardiac power accompanied by an occasional murmur, now more 
distinctly mitral, and at other times more distinctly tricuspid; 
he was repeatedly seen by my colleagues, but nothing more 
definite was elicited. At the autopsy on 6th May 1869, tha 
pericardium contained a considerable quantity of yellowish 
serum, the heart was enlarged, the apex rounded, the right 
ventricle projecting a little beyond the left. The aortic and 
pulmonary valves were normal. The circumference of the 
pulmonary artery measured three and a quarter inches. The 
tricuspid orifice measured six and three-quarter inches. The 
aortic orifico measured three inches, and the mitral orifice five 
inches in circumference. The right ventricle was dilated and 
distinctly hypertrophied. The left auricle was somewhat 
dilated. The left ventricle was in some parts atrophic, but the 
musculi papiUares were distinctly hypertrophied. A consider- 
able part of the ventricular wall was atrophied and reduced to 
one-half its natural thickness ; over this part the endocardium 
Beemed to be continuous. There was no aneurismal dilatation 
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o£ the wall, but the cardiac cavity was increased by half the 
thickness of the ventricle. Adherent to the atrophied part 
there was a buff coloured clot, firm on ita surface, and partially 
laminated, the superficial layers being redder and apparently 
more recent; on closer examination the degeneration was 
found to be confined to the inner half of the ventricular wall, 
the other halt "being composed of apparently natural musciilar 
fibre. Quite at the apex, and at the lower part of the septum, 
the atrophied portion waa greater than that remaining, but 
higher up the muscular substance gradually increased till it 
occupied the whole thickness of the cardiac wall. The fibrous 
part contained some dense white lines, and was otherwise 
composed of fine fibrous tissue. Microscopically examined, 
the muscular fibre in every part of the heart was found to be 
fatty. In the atrophic portion there were found traces of 
occluded blood-veasels, with granules and crj'stals of blood 
pigment contained within them, and mingled with them there 
waa a large amount of dense fibrous tissue, with little patches 
of fat and traces of muscular fibre. The branches of the 
coronary artery leading to the atrophied parts were occluded. 
The left pleural cavity contained a considerable amount of 
serum which compressed the lower lobe of the corresponding 
lung. The right lung was congested and reJematous. There 
waa lateral curvature of the spine in the dorsal region. The 
rest of the body was not examined. This patient never had 
rheumatic fever, and was perfectly healthy up to January 1868, 
when he caught cold, shortly after developed shortness of 
breath, and ever after continued ailing till he died. I do not 
know of any other case of myocarditis so long under observa- 
tion and seen by so many physicians, and yet his precise con- 
dition was not even surmised. 

Another most interesting case is represented solely by the 
annexed drawings, which exhibit the microscopic appearances 
of his heart. You will see that the connective tissue of the 
pericJirdium, the sub -peri cardial fat, and the muscular fibres, 
are all infiltrated with a hyperplasia of the corpuscalar 
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element The patient to whom this heart belonged laboured 
under double aortic disease, but had improved greatly under 
treatment. He had a good firm apex beat, considered himaelf 
t[uite well, had got his discharge, and was just about to leave 
when he died suddenly (iwm a.'^ystole. On dissection his heart 
was Httbby, of a yellowish tint, and was pronounced fatty. My 
resident, Dr C. S. Roy, secured the heart, and, on examining it 
microscopically, discovered the lesion described. The draw- 
inga, figs. 20 and 21, were made by Dr lioy from specimens 
prepared by himself. 




Fig. 21. Fig. 21 

21.— SectionormuscukrtisBne of Fig. 22. — Vortital Mclion of perioar- 
eait. a, Nucleus; b, nucloutcd coll; dioEa and giib-tiericariliil ranntctive 
e, tmnsrerae section of miucnJnr tissoo. a, Pencardial HbrouB Umuo 
fibre, iiifl!trKt«d witn nntlai ; b, fat cell ; 

e, nucleiu ; d. eapilliry vewel trans- 
versely divided. 

I have no idea to what this condition would ultimately have 
led had the patient been spared, whether to suppuration, or 
to fibrosis of the heart with destruction of the muscular tissue. 

But the most remarkable heart of this kind I have ever seen, 
was that of Case XXX., lEalph Scott, admitted into Ward V. 
on June 22. 1877. This man was forty five-years of age. 
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and of very intemperate habita. He was not known to have 
ever suffered from rheumatic fever, but had for long auiifered 
from cough and shortness of breath, and he was admitted into the 
Infirmary ou account of the severity of these symptoms. He 
was found to have considerable general dropsy with cedematoua 
lungs, a very lai^ heart, and both a systolic mitral and a 
tricuspid bruit, but nothing peculiar was noted in regard to 
the action of the heart. Four days after admission, on June 
26, 1877, he died suddenly after an epileptiform convulsion. 
Autopsy, June 27, 1877. The body was that of a man of 
rather a large frame, with a good deal of anasarca, especially 
iu the lower extremities. Thorax: The pericardium was firmly 
attached over the whole surface of the heart by dense old 
adhesions. The heart itself was enormously enlarged, weigh- 
ing two pounds ; all of its chambers were much dilated, the 
dilatation of the right ventricle being extreme. The cavity of 
the left ventricle was greatly dilated, and its wall much hyper- 
trophied, measuring from three quarters of an inch to one inch in 
thickneaa. In the upper half of this ventricle the muscular tissue 
was sound, hut about the apex the muscular fibre was largely 
replaced by cicatricial tissue so dense as to creak under the 
knife. About one inch and a half above the apex there was a 
pouch-like bulging of the ventricular wall, which would have 
developed into an aneurism had the patient lived. Over the 
whole area of fibrous induration the pericardial adhesioDs 
wore specially dense, and the endocardium was thick and of an 
opaque yellow colour. The aortic orifice was normal in size, 
measuring three inches in circumference. The aortic valvea 
were competent and natural. Tlie mitral orifice was dilated, 
admitting five fingers (cone diameter, 1'75 inch). The anterior 
cusp of the valve was natural, but the posterior cusp was in a 
state of advanced disease, its left half was natural but the right 
half wa? greatly thickened, and was bo curved and bulged out 
from behind, by the pressure of the blood upon its posterior or 
ventricular surface, as to press forwards as a rounded or rigid 
sac against the surface of the anterior cusp. Behind the 
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'c<>ncavG flurface-of tlie diseased cusp, the posterior wall of the 
ventricle was Iiollowed out iiito a concavity, aud presented the 
same thickening of the endocardium aud iibrous induration of 
the muscular tissue, as was noted iu regard to the ventricular 
wall at and near the apex. Owing to the differentiation of the 
posterior cusp into a sound and a diseased portion, the whole 
arrangement looked curiously like a tricuspid rather than a 
bicuspid valve. The right auriculo-ventrieular opening was 
enlarged, admitting five fingers (cone diameter, 1'75 inch). The 
aorta was normal in size but very atheromatous, and some of 
its intercostal branches were partially occluded by the conse- 
quent thickening of the " tunica intiraa," but the coronary 
arteries were not obstructed.* I omit the remainder of the 
autopsy as unimportant. The fact that a heart so crippled as 
this was yet able to discharge ita function ^irly well, for what 
no doubt — from its size, and the fact that its history was entirely 
lost — must have been many years, ought to encourage us in 
our attempts to remedy even cases which seem to be apparently 
hopeless. 

I have mentioned that cardiac hypertrophy may occur as a 
result of pericarditis apart from valvular disease. That it does 
so occur there can be no doubt, but abnost all the cases of 
excited action with hypertrophy and without valvular disease 
that have occurred to me, have either had a distinct syphilitic 
history or have yielded to anti-syphilitic treatment, the solu- 
tion of the red iodide of mercury or large doses of iodide of 
potassium. In one such case, however, which was long under 
the treatment of various physicians before he came under my 
care, the disease was, according to report, much ameliorated by 
spare diet in its earlier stages. There was in him no history of 
pericarditis, and no distinct history of syphilis ; latterly, the 
changes incident to advancing age permitted the use of a more 
liberal diet and even of stimulants in small doses with advan- 
tage, arsenic iu small doses also proved greatly beneficial, but 
in all these cases digitaUs is to be avoided and is injurious. 
* Condensed froni the Pathological Bcportfl of the Rojal laRmiarr. 
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LECTURE XIV. 



ON THE ACTION OF DIGITALIS ON THE HEAltT, WITU A FEW 
BEMABKS UPOS THE THERAPEUTICS OF CAIiDUC DISKABK 
GENERALLY. 

Gentlemen, — In speaking of the various forms of cardiac 
disease, 1 have already alluded, aoniewhat cursorily, to the best 
methods of treating them. At present I wiah to go a little 
more fully into the mode of action of one of the tliree or four 
remedies we chiefly employ, while I shall also make what 
supplementary remarks may seem necessary upon tlie others, 
80 that you may not only understand the reasons for which wa 
employ these agents in any special case, but may also so fully 
comprehend their action, as we at present know it, that yoa 
may be able to extend or modify their nae in those cases which 
niay come under yonr own special observation. 

In the treatment of disease gf the heart there is but one 
remedy, par exa'Ucnef — digitalis, the action of which it la 
most important thoroughly to understand, because the use ws 
make of it depends entirely upon the conception we have as 
to its mode of action ; for if we regard it, as some even yet do, 
as weakening and depressing the heart's action, it ia obvious 
that its use will be much more restricted, and confined to 
quite a different class of cases, than if we look upon it as a 
tonic and stimulant of the heart, I need not tell you in which 
light I regard it, aa yon have often enough had occasion to 
observe the almost marvellous results wliich follow its bold yet 
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judicious employment as a cardiac stimulant, even in cases of 
aortic regurgitation, cases which are only too generally excluded 
from the benefits of this remedy by many who hold otherwise 
sound views as to the action of the drug.* Foxglove — or 
more properly Folk's-glove — ^the Fairies* glove — is mentioned 
in Saxon writings of the eleventh century ; but it was so little 
known to the learned that it had no Latin name till the 
beginning of the sixteenth century (1535), when Fuchsius, 
professor of medfcine in Tubingen, gave it the name of 
Digitalisf — a translation of its German name, Finger-hut — 
which it still retains. In 1597 old Gerarde recounts its 
various uses, and Parkinson, the herbalist to Charles I., regrets 
that few physicians used it ; showing, too, how wonderfully 
full his practical knowledge of its actions was by claiming it 
as an important remedy for epilepsy.J It appears among the 
list of simples in the London Pharmacopoeia in 1650, but it 
seems to have been chiefly employed as an external application 
in -scrofulous ulcers and glandular enlargements. Neglected 
by the profession, it was nevertheless in great repute among 
the common folk in certain districts of England as a cure for 
dropsy; and at length, in the end of last century (1775), 
Withering rescued it fromi its undeserved obscurity, and laid 
down correctly enough the main indications for its use as a 
diuretic. "It seldom," he says, "succeeds in men of great 
natural strength, of firm fibre, of warm skin, of florid com*- 
plexion, or in those of tight and cordy pulse ;" but he adds, 
" on the contrary, if the pulse be feeble and intermitting, the 
countenance pale, the lips livid, the skin cold, the swollen 
belly soft and fluctuating, or the anasarcous limbs readily 
pitting under the pressure of the finger, we may expect the 
diuretic effects to follow in a kindly manner." § Here you 
will see that we have no indication of any sedative action, 
but on the contrary a distinct statement that it acted best in 

• Even by Dr FothergiU, vide op. cU, p. 52. 

t Vide Lauder Bnmton On JOigitalia. London, 1868, p. 8. 

X Which it is, in cardiac epile()sy, vid& antea p. 258. 

§ An Account of the Foxglove, dfo., Birmingham, 1785, p. 189. 
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conditions of depreasod vitality, and was tlitrefore a stimulant 
of some sort. Yet Withering knew that in large doses it 
depressed the heart's action and produced nausea and vomiting, 
but be also knew that this sedative action was fatal to the 
development of its diuretic properties, and he points out that 
in thia it differs decidedly from squill, which never acts so 
powerfully as a diuretic than wheu it produces a shght degree 
of nausea.* This antagonism hetween the sedative and 
diuretic properties of digitalis is also pointefl out hy Christison 
in hia " Dispensatory," and is really the key to the safe and 
auccesaful employment of the drug ; though it is remarkable 
how long it was before this sedative action was recognised to 
be merely the result of the excessive development of the 
stimulant action of the remedy, a fact which is perhaps even 
yet not so fully acknowledged as it ought to be, and must 
be, before we can have that confidence in the drug necessary 
for the production of its most brilliant therapeutic results. 
Shortly after the publication of Withering's work, digitalis 
waa received into the London Pharmacopteia (1809), not 
merely mentioned among the simples, but the preparation of 
the Infusion and Tincture both described ; and it has ever 
since continued to be one of our most valued therapeutic 
agents, though it is only in quite recent times that experi- 
mental physiology has so thoroughly determined its mode 
of action as greatly to extend its practical application and 
strengthen our confidence in its employment, 

We know very well that in weak hearts, and in all hearts 
affected with valvular disease of whatever nature, in which 
compensation is ruptured or imperfect, the tendency is to 
death from asystole, as it is termed, that is, to death with the 
heart in diastole from failure of its contractile power. In this 
condition, in its best-marked and most striking form, the 
heart empties itself imperfectly, each contraction of the ven- 
tricle only expelling a small quantity of blood from its upper 
part, often barely sufficient to maintain temporarily a life 

• Op. ciU |i. 3. 
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which is gradually being lost through diminution of the blood- 
pressure in the arterial system, with all the direful effects 
already described as flowing from this, one of the earliest of 
these being the diminished secretion of urine.* 

Now this is very much the condition of heart produced by 
aconite poisoning. It is important to remember this, because 
aconite and digitalis have both been regarded as cardiac 
sedatives, and haire been employed by some indiscriminately 
to the great detriment of their patients. But if we give m 
frog aconite till its heart is brought to a standstill in diastole, 
and then administer digitalis, the distended ventricle gradually 
and slowly recovers itself, and by and by returns to its normal 
condition as to contraction and distention.-f- This important 
experiment not only teaches us the action of digitalis, but is 
also well fitted to give us such confidence in its powers as 
will enable us to use it with safety and success in many cases 
of disease in which we would not otherwise have ventured to 
employ it. And a continuance of the experiment is not only 
fitted to confirm our confidence in the stimulating action of 
digitalis, but also to explain the consequences of a poisonous 
dose, and to show how a most powerful and, it may be, fatal 
sedative effect may result from the over-action of a tonic drug. 
For if we continue to administer digitalis freely to the frog 
already described, or if we employ it with equal freedom in a 
healthy frog, the cardiac systole becomes gradually longer and 
more persistent, and the diastolic dilatation less complete, 
especially at the apex, which remains white and firmly con- 
tracted, failing to relax during the diastole. This abnormal 
condition gradually extends upwards over the whole of the 
ventricle, the diastolic dilatation becoming less and less com- 
plete, till the heart comes to a standstill in firm contraction, 
just the reverse of its state in aconite poisoning. Similar 
results are obtained both in birds and mammals.^ Now you 

♦ Vide anUa, p. 277. 

t Vide FothergiU On Digilalis, p. 6. 

X Fothergill, op. cU. p. 5. 
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sue how the over-action of digitalis mfty produce dangerous 
results, similar in character iu their effects upou the circula- 
tion to those of aconite poisoning, though from a. different 
cause. In aconite poisoning or in threatened asystole the 
aortic pressure falls because the over-dist«nded ventricle is 
unable to contract upon its contents, each contraction only 
succeeding in expelling a small quantity of blood off the top 
of the distended ventricle ; in digitalis poisosing, on the other 
bend, the aortic pressure falls because the over-contracted 
ventricle permits but little blood to get into it and can 
consequently send but little forward. The result in both 
instances is similar, but the cause in the one case is just the 
reverse of that in the other. It is of importance to remember 
this as a bey to the manner in which digitaUs acts, — viz., that 
wliQe it slows the heart's action it also increases the strength 
of the ventricular systole, and diminishes the amount of 
diastolic dilatation, this dilatation lessening pari passu with 
the increased action of the drug. 

Digitalis may thus be made to act pretty much as we wish, 
and by appropriate dosage a patient may be enabled to take 
it continuously for years with nothing but increasing benefit, 
or he may be compelled to give it up, after but a few doses, 
from symptoms of incipient poisoning. We have the matter 
entirely in our own hands. The cumulative action ascribed to 
digitalis is neither mythical, nor mysterious, it is simply a 
result depending on the relation between absorption and 
elimination common to it and to many other drugs. If we 
remember this, and how digitalis acts, we shall find it one of 
the most manageable and most certain of remedies. If, for 
instance, wo wish simply to improve the nutrition of the heart, 
we must give only a tonic dose, and give it so that it has only 
a tonic action ; that is to say we must give a dose just large 
enough slightly to increase the force of the cardiac systole 
without appreciably slowing the rate of contraction, and we 
must repeat this at such an interval as will secure that its 
action has passed entirely off, though its t-Jict, still persists. 
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The action of such a close is the slight augmentation of the 
force of the cardiac systole, with the trifling but oot unim- 
portant increase in the blood tension within the coronary 
arteries reaulting from it ; while the effect is the improved 
nutrition of the muscular fibres and ganglia of the heart, which 
it is our object atiU further to promote by a renewal of the 
dose neither too quickly repeated nor too long delayed. By 
this mode of administration we secure a gradual improve- 
ment in the nutrition of the cardiac muscle, as well as an in- 
crease in the reserve power of the ganglia, ao that by slow 
and imperceptible degrees a weak heart is made a strong one, 
every function is proportionately benefited, and a new vigour 
permeates the frame. 

If however wo wish to act more rapidly and decidedly on 
the heart and circulation, we must — wliatever dose be given — 
repeat it at short intervals, ao that the aciion of each dose may 
be reinforced by that following it, until the desired result is 
attained. This is the mode in which we employ digitalis when 
we wish to contract the heart, or to remove dropsy. In 
cardiac dilatation it is most successful when the affection is 
recent, and it becomes less and less useful the larger and more 
liypertropbic the heart gets, till at last it fails utterly in the 
later stages of fibra-fatty degeneration. It also occasionally 
fails when the cartliac nutrition is shackled by a completely 
or very extensively adherent pericardium. 

In selecting the dose for any special case idiosyncracy 
counts for something, as some are undoubtedly more sensitive 
to the action of digitalis than others. But a careful watching 
of the first few doses will settle this matter, and we can then 
readily discount it if present, bulk of body, bnt especially a 
greater or less degree of plethora, are also not to be disregarded 
in selecting the dose, as feeble and aniemic persons are 
undoubtedly more rapidly satnrated than those possessed of a 
greater blood moss. Further, inflammatory conditions have 
long been held to inhibit more or less completely the action 
of this drug, and there seems to be some truth in this. 
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The powder of digitalia, prepared £rom tbe carefaUy dried 
leaves, was looked upon by Withering as its moat active 
preparation ; it is still a useful one, where a pill is preferred, 
but it is apt to irritate the atomach, and is not now regarded 
as superior in any way to a well prepared infusion or tincture. 
Withering supposed that thirty grains of the powdered leaves 
in bulk were about equal to forty grains in infusion, and that 
this quantity could generally be taken before nausea occurred. 
Blackall * pointed out that there was but little diSerenca 
between tbe powder and the infusion, and the action of any 
preparation may thus be reasonably calculated by the number 
of grains of powdered leaves it represents. It is well to 
remember this; the superior diuretic virtues ascribed by many 
to the infusion of the Edinburgh pharmacopoeia, are readily 
understood when we reflect that by its use tbe equivalent of 
from three to twelve grains of the leaves is given thrice a day 
or oftener. But half an ounce of the British pharmacopceia 
infusion contains only one grain and a half of the leaves, and 
ten minims of the B. P. tincture little more than one grain. 
One ounce of our present infusion, and half a drachm of onr 
present tincture represent therefore the minimum dose of the 
former infusion, and in these doses either preparation will be 
found to emulate its virtues, i'or ordinary use the tincture 
is the most uniform and reliable preparation, but a fresh 
infusion carefully prepared from leaves not over one year old 
is at least as good. Kativelles granules, each containing ^ of a 
milligramme, or about ^ J^ of a grain of crystallized digitaline, 
are also perfectly reliable and are each equivalent to rather 
more than one grain of the crude drug. Tliey seem to be less 
li^ilile to excite nausea than other preparations, and are 
invaluable for hypodermic injection, in those rare cases in 
which this method of ingestion is our sole resource. 

One grain of the crude drug, or its equivalent in one or 
other preparation, given every twelve hours, is a purely tonic 
dose in all but the most exceptional cases. In these excep- 

• OiiKTi'n/uMu ini the Naiare and Cure of Dropsy. London, 18U, p, 312, 
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tional coses even this dose, and in all others any larger dose is 
cumulative in its action, so that after a longer or shorter time 
certain sensible results are found to follow. These are a 
primary increase in the flow of urine, with subsequent diminu- 
tion ; nausea and vomiting ; or a preternatural slowing of the 
pulse. Purging is reckoned by Withering one of the actions 
of digitalis ; it occasionally occurs, hut whether propter or 
merely poei I have never been able to satisfy myself; 
-when it does happen diuresis is always lessened but not 
necessarily put a stop to, "When we wish to remove dropsy, 
or contract a dilated heart, the digitalis should be given at 
much shorter intervals, and the more urgent the case the 
shorter should be the inte.rval and the larger the dose. 
The equivalent of rather more than forty grains may usually 
be given before symptoms of saturation appear, and the 
larger the dose and the more rapidly it has been ingested, so 
much the more decided these symptoms are. But nothing hut 
good will follow provided we atop the moment the urine falls, 
the pulse slows, or nausea occurs. When saturation is produced 
more slowly by the ingestion of a smaller dose at longer inter- 
vals and continued for a long time, the primary slight dimi- 
nution of the urine, or not very marked slowing of the heart's 
action, may escape observation unless carefully watched for. 
In such cases the heart sometimes becomes so contracted that 
its sounds are reduced to a toneless tic-tac, while at others the 
slightly thumping pulse of saturation thus produced quickly 
passes into the pidsus bigeminus, or into the allorhythmic 
pulse of digitalis poisoning, conditions not dangerous in 
themselves nor even attended hy much anxiety provided the 
drug is at once stopped, and the recumbent posture enjoined. ■ 
When giving digitalis for only tonic purposes we must care- 
fully watch, for a week or two, for any signs of saturation, 
before iinally fixing on the dose, which should not as e rule 
exceed one grain in twelve hours. For all other purposes 
I am satisfied it is better to give full doses for a short time 
rather than to give smaller doses for a longer period. Some- 
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fatty heart,* and we all know very well that by far the larger 
proportion of hearta having a feeble impulse are only weak 
and dilated and not fatty; we also know that such hearts 
peremptorily require the somewhat free use of digitalis, and 
are much benefited by it, and we must not be driven from its 
employment by any mere theoretical hypothesis. Of course, 
rupture of the degenerated muscular fibres may occur at any 
moment whether digitalis he employed or not, a string of oil 
globules has but little cohesion at any time : but the following 
case affords pretty conclusive proof that digitalis is in itself 
unlikely to he an active agent in producing this rupture, 
while it proves as conclusively the impossibility of diagnosing 
fatty degeneration of the heart : — 

Case XXXIII. — John Steven, a sailor, aged 64, admitted to 
Ward V. (from the clinical waMs) on the 24tb July 1875, com- 
plaining of cough, shortness of breath, palpitation, brawny 
swelling of the legs, and some ascites. He admitted having 
been a hard drinker. The cardiac action was rapid, irregular, 
and iutermittent, the apex beat was quite distinct though not 
forcible, and was felt outside of and below its normal position. 
The sounds at the base of the heart were very much obscured 
by bronchitic rhonchi, but no distinct murmur could be distin- 
guished. The mitral sound was impure but without murmur ; 
a murmur of tricuspid regurgitation was, however, occasionally 
audible. The patient's liver was not enlarged, but he had a 
trace of albumen in his urine, which three weeks before his 
death became considerably increased. For a week before death 
the sputa became rusty. This patient was regarded as labour- 
ing under a weak, dilated, and probably a fatty heart, the 
latter part of the diagnosis being based not upon any physical 
sign or symptom, but mainly on his previous drunken habits. 
During the ten weeks he was under treatment in Ward V. the 
only relief he obtained was from lai^e doses of digitalis; fifteen 
minims of the tincture every four hours was his average dose, 
hut sometimes he got more, never less. I did not see him for 

• Fide aiUat, ].. 30B. 
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two weeks before hia death, and at tliat time there seemed still 
a prospect of the digitalis restoring liis cardiac power; be 
died, however, apparently from asthenia, culminating in 
asystole, upon October 5, 1875. On dissection, on October 7, 
the body was found to be greatly anasarcoua and considerably 
decomposed- The heart was found to weigh twenty-four 
ounces, the parietal and visceral layers of the pericardium were 
adherent throughout. The connecting lymph was recent except 
posteriorly, where it was rather fibrous. The heart was both 
dilated and hypertrophied ; all its valves were thickened by 
atheroma but competent, except the aortic valve which was 
slightly incompetent. The cavities of the heart were filled 
with blood, which was black and fluid. The cardiac muscle 
was everywhere soft, friable and could easily be penetrated by 
the finger ; upon microscopic examination it was found to be 
in an advanced state of fatty degeneration, the striation being 
entirely lost. The lungs were firmly adherent throughout 
their whole extent, intensely congested, and of a dark colour ; 
the right weighed 5 lb. 3 oz,, the left 2 lb. 4 oz. The liver 
was fatty, congested, and weighed 3 lb. 13 oz. The spleen 
was congested and its capsule thickened ; it weighed 5 j oz. 
The kidneys were in a state of advanced fatty degeneration, as 
proved by microscopic examination ; the right weighed 8 oz,, 
the left 7 oz." To those who witnessed the very great utility 
of digitalis during the life of this patient, and who afterwards 
saw the extremely fatty state of his heart, notlung could prove 
more instructive as to the power of the drug so long as a trace 
of muscular fibre remains, or as to the little danger fatty 
hearts are exposed to from the action of digitalis. In fact, 
even in aged people, with a feeble impulse and tendency to 
syncope, in whom fatty degeneration may reasonably enough 
be suspected, I have never seen any reason to withhold 
digitalis, and have always hitherto been rewarded by consider- 
able and well-marked improvement. In the case of one 
gentleman, now eighty-eight years of age, who came under my 
• Eitraclail from the Pathological Keconls of the Royal lufinaojy. 
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care some ten yearg ayo with the symptoms mentioned, 
tlie continuous adminiati-ation of digitalis for sevenil yeara 
resulted in the disappearance of all tendency to sj-ncojie, 
and in the reproduction of a. lirm and vigorous cardiac impu1&& 
Granting, then, that there may be a grain of truth in Dr 
Bmnton'B theoretical objection, and I am not sure that there 
ia even so much, still in the face oE all the diflioultiea surround- 
ing the diagnoaia of a fatty from a merely feeble heart, I think 
that for our patients' sake we are quite justified in treating all 
such cases as merely weak hearts. 

We have no remedy that cau replace digitaTis in the treat- 
ment of cardiac disease. Ergot and belladonna both act upon 
unstriped muscular fibre, and might be supposed to be useful, 
the latter especially having been recommended by Dr John 
Harley ; but though it certainly increases the force of the 
heart's action it ia also apt to increase its frequency, and thus 
to diminish instead of increasing the cardiac rest.* It can 
never, therefore, replace digitalis, though occasionally I have 
thought it useful in maintaining the force of the heart's action 
iu cases of aortic incompetence where digitalis had already been 
freely given and in which a pause in its use seemed desirable; 
ergot I have never found of the slightest use. The dajasck, or 
arrow-poison of Borneo, ia said to kill with the heart in systole, 
and may possibly become a valuable addition to our therapeutic 
agents ; at present it is merely a scientific curiosity. 

Strychnia ia well known as a powerful nervine tonic, but 
it is perhaps scarcely so well known as it deserves to be 
as a stimulant to the cardiac ganglia.-t- Where the heart is 
more irritable than weak, that is where dilntation has not 
obviously commenced, and yet the want of tone in the 
cardiac walls, and ganglia, is sufficiently unpleasantly revealed 

* Hnrlcy himself points this out ; he aaya, " After nioderal« doses the whole 
circulatioQ i« increuud ia fores and repidity," — The Old VegetabU A'varoUa. 
London 1869, p. 331. 

f For an interesting eipknation of the action of strjcbniu on the heart 
vide a paper hy Dri Lauder Brnnton and C»ih at p. 229 of vol xvL of Bt 
Burthulomen's Iluspital Reparta. 
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by all those allorhythmic vagaries which the most trifling reflex 
irritation is prone to occasion in such cases, then strychnia is 
indicated much more than digitalis. Whenever, in short, the 
cardiao energy is defective without any evident structural 
lesion, strychnia continued for a considerable time will be 
found to induce a most marked improvement. It matters not 
how the wfiint of energy is revealed, by intermission, irregu- 
larity, or rapid action, the long-continued use of strychnia 
puts all to rights in most cases in what seems to be an almost 
marvellous manner. A few weeks often work wonders in such 
cases, in most, however, we must wait for months before we reap 
the full benefit. Even when there is actual structural lesion 
strychnia is still most useful, and in these cases it is best to 
give this tonic either alone, or in combination with arsenic 
and iron along with food, and tonic doses of digitalis night 
and morning. Of course we must also endeavour to remove 
all probable sources of irritation from these allorhythmic 
hearts, as by washing out with Vichy water in the case of acid 
secretions or giving compound galbanum pills when flatulence 
is present, besides regulating the diet appropriately. 

Next to digitalis arsenic is probably our most important 
agent in the treatment of cardiac disease ; its neurotic action is 
undoubtedly its most remarkable one, and its eflect in remov- 
ing cardiac pain of an anginous character is really something 
marvellous. I need not, however, enter further upon this 
subject here, as I have already alluded somewhat fully to this 
action, as well as to the important tonic power which it seems 
to exert upon the cardiac muscle,* in virtue of which it may 
be employed not only as an adjuvant to digitalis, but as a car- 
diac tonic in certain cases where that drug is inadmissable as 
in cases of hypertrophy when the muscular power is beginning 
to fail, but is yet too great and too easily excited to permit the 
use of digitalis. I may also add that arsenic almost invari- 
ably regulates the bowels, and seems in this way to unload 
the liver without any risk of undue purgation, this being not in • 

* Fide antea, pp. 108 and 314. 
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frequently a matter of some consequence in feeble and dilated 
hearts, and productive of no inconsiderable comfort to tb8 
patient The relief to cardiac pain and the regulative actiou 
OQ the bowels resulting from the use of arsenic, in small 
doses, renders it a, most important adjunct to digitalis in the 
treatment of cardiac disease ; and this combination vrill be 
found to be one most generally useful, the utility of which 
may occasionally be supplemented by the use of iron in one 
or other of ita many preparations. But iron, especially in the 
form of the perchloride, frequently requires much caution in ita 
use from its disturbing effect on the stomach, and the cardiac 
irritation which so surely results from that. Five minim 
doses of the tincture of the perchloride of iron, twice a day, 
are about as much as we frequently dare give in such cases, 
and even this minute dose will not infrequently be found to 
disagree and require to be given up. Tlie protochloride is a 
much more easily assimilated preparation than the perchloride, 
and, either in the form of drag^es or syrup, it is a very 
pleasant and efficacious mode of administering iron. Other 
preparations, such as the citrate of iron and ammonia, the 
citrate of quinine and iron, the phosphate and hypophosphite 
of iron, &c., may also be given freely, but when iron in lai^e 
doses is peremptorily required, as in chlorosis, then it seems 
to be better borne as Blaud's pills * than in any other form, 

I have already told you that the subcutaneous injection of 
MORPHIA is a most important agent in enabling us to give 
immediate relief to cardiac pain, and so to soothe the patient 
as to secure his necessary rest,"f- a matter of no less importance 
for his relief than for his comfort, 1 have also already entered 
somewhat fully into the uses of niteite of amyl and of 
CHLOUOFORM,* in the treatment of cardiac disease, while the 
important sedative and alterative actions of iodide of fotas- 
sinM § in syphilitic hypertrophy of the heart have been also 
pointed out, and its more important action in the treatment of 



• Vide atiiea, p. 188. 

J Fidr antea, pp. 3M. and 309. 
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aneurism will be fully treated of afterwards. I shall therefore 
conclude this lecture with a very few remarks on the import- 
ance of BEST in the treatment of cardiac disease. Considering 
the difficulty most cardiac patients have in making any exer- 
tion, it seems almost superfluous to insist upon the importance 
of rest, yet it is a matter which cannot he too much insisted 
upon, and one which is only too apt to be neglected by many 
cardiac patieiita, who not infrequently vainly endeavour to 
benefit themselves by making ill-judged and injurious exer- 
tions, aud who occasionally shorten their days by so doing. 
Whenever, then, from any cause there ia defective, irregular, 
or in any respect uncomfortable action of the heart, and still 
more, whenever we have any uncompensated or imperfectly 
compensated valvular lesion, rest must be absolutely insisted 
upon as a necessary adjunct to the treatment, and this must 
he maintained for days or weeks, until the heart re-acquires a 
certain amount of its pristine vigour. In very many cases the 
mere act of getting out uf bed and lying on a sofa for a few 
hours is too much for the patient, and delays his recovery 
considerably ; while any greater exertion not infrequently 
thwarts all our endeavours to benefit the patient, and at all 
events renders our treatment less safe and certain. You must 
never forget, therefore, to insist upon rest as a most important 
part of the treatment, a rest which must be the more perfect 
aud complete the more serious the cardiac disturbance is. 
Yet such patients are not to be confined to bed or to a Bath 
chair for all their future lifetime. You have constant oppor- 
tunity of seeing that even the most strenuous exertions are 
not incompatible with the long-continued existence of very 
serious cardiac disease ; and you have quite as frequently an 
opportunity of seeing that, after the cardiac disturbance for 
which the patient came under treatment Is allayed, and the 
heart's nutrition improved by rest aud appropriate treatment, 
he a^ain acquires the capacity for exertion, at all events to 
a certain extent. We know that while the heart directs, and 
in some measure maintains the circulation, yet that various 
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subsidiary forces are of conaiclerable iinportauoe in regard to 
this, and that muscular movement of itself, as well as by being 
a gentle stimulant to many of the secretions, is one of the most 
important agents in this matter. Hence gentle shampooing is 
a most important matter while the patient is confined Co bed, 
and so soon as the heart has re-acquired sufficient power to 
enable it with some degree of comfort to discharge its own part 
of the duty, gentle exercise will be found to be very useful in 
improving the general health of the patient, and even in 
improving the condition of the heart. Hence you see that 
though rest is a most important therapeutic agent, yet there ia 
a time when exehcise itself is not only not to he debarred^ but 
may be made a most useful adjunct to our other treatment. 

The treatment of cardiac dropsy may as a rule be safely 
enough entrusted to digitalis, to which in such cases we ate in 
the habit of adding squill in moderate doses. But indeed 
digitalis is the most important remedy, and by appropriate 
dosage will be found t« do all that we desire. Sometimes 
when there is considerable ascites forming part of the general 
dropsy present in such cases, the difficulty of exciting diuresis 
seems to be increased by the general compression of the 
kidneys, and in these circumstances it may be a question 
whether we should tap the patient or have recourse to pnt^a- 
tioD, I contass myself to a preference for tapping, which ia bo 
easily and painlessly done now-a-days ; when the patient objects 
to this, however, we may purge him, and for the purpose, 
croton oil, elaterium, or a combination of the two in moderate 
doses at regular intervals of four hours until free catharsis 
is fully induced, and this repeated every second or third day, 
will be found to be a very useful treatment. Southey'a 
drainage tubes are often of great service wliere there is much 
anasarca present, as their employment saves a good deal of 
time, and also keeps the bedding dry, Thetluid in uncompli- 
cated heart dropsy is simple serum, and never irritates the 
skin like that effused in kidney cases. 
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LECTURE XV. 

ON MALPOSITION OF THE AORTA, DUE TO RICKETS, SIMULATING 

ANEURISM. 

Gentlemen, — Some few years ago, a young man presented 
himself to me, stating that he had been about six months 
under treatment for supposed aneurism of the aorta, and that 
he was desirous of obtaining my opinion as to his present state 
and future prospects. Upon stripping this patient, inspection 
at once revealed that he had a distinctly abnormal pulsation 
between the second and third ribs on the right side, extending 
for about three-quarters of an inch to the right of the sternum ; 
also that he had a slight scoliosis (lateral curvature) of the 
spinal column. Upon palpation, the chest was felt to expand 
slightly more freely on the right than on the left side ; the 
abnormal pulsation was felt to be distinctly fluid in character, 
synchronous with the apex beat, and certainly not more 
forcible than it. Upon mensuration, the right side of the 
chest, at the level of the fourth rib, was found to measure a 
full inch in circumference more than the left ; the right side 
measuring fourteen inches and a half, the left one thirteen 
inches and a half. Percussion revealed nothing abnormal, 
except a trifling dulness to the right of the sternum just over 
the abnormal pulsation and closely restricted to it. Auscul- 
tation likewise revealed nothing abnormal; the respiratory 
murmurs and cardiac sounds were all normal ; while over the 
abnormal pulsation referred to nothing more was audible than 



356 CLINICAL LECTDHES ON 

the sounda of the heart as they are normally heard at its base 
— left base, I was about to say — and, of coui-se, 1 mean the 
base of the left heart ; but, as you are aware, we auscultate 
the aorta at the right edge of the sternum. Moreover, there 
was an entire absence, not only of any signs of abnormal 
pressure, but even of any symptoms of such a thing. The 
young man was otherwise in perfect health, of very fair 
physical development, and quite capable of average exertion 
up to the time when he had been put under treatment. From 
a due consideration of all the facts elicited on examination, 
and thus cursorily narrated, I had no difficulty in telling the 
patient that he had no aneurism of any kind, that he was in 
perfect health, fit for any occupation, and only the subject of 
a very trilling malformation. I need not say how thankful 
and pleased he was, I have seen him repeatedly since that 
time, but have heard no more of his aneurism,* 

Now, this case is by no means a peculiar one ; there are 
many such. Very possibly there may even have been some 
such cases whose lives have been embittered, or whose friends 
have been made unnecessarily anxious, by an unguarded prog- 
nosis; and to enable you to avoid this ia the object of the 
present lecture. Hitherto these arterial malformations have 
been, at least of late years, almost entirely overlooked. In- 
deed, from a physician's point of view — that of diagnosis 
and prognosis — I may say that I know of no place where they 
have been referred to at all, except in a short paper by myself 
in the Edinburgh Medical Journal for February 1871, where I 
have related one case in which malformation of the aorta gave 
rise to the suspicion of aortic aneurism.t From an anatomico- 
pathol(^ical point of view, auch cases have, however, long 
been well known ; and though, as already stated, they have 

* Tin's gcntleiuan came to rqrart liiniKclf n few mnnths ago ; hU cheit had 
oonsideralily deieloped, and though the relatioos of the one side to the other 
nnosinsd tho same (IS to 17), (he artery wa« better covered, and [ 
WHS 110 longer to be felt. Sept 1881. 

i Cosea Illustrative of some I>ifnf ultios in the DiagnosU of Anenrisn 
the Heart— £U, Med. Joar., Feb. 1871, p. 707, 
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'teen too tnucli overlooked of late years, yet Morgagni,* Wat- 
ze\,-f Vrolik.J Otto,§ TiedemanD,|| and others. Lave recorded 
maay interesting caaes ; and in quite recent times the whole 
subject lias been gone over from the same point of view by Dr 




Barkow,ir Professor of Anatomy at Breslau, who has figured a, 
great many examples of this interesting peculiarity. One of 
the most remarkable of these is that contained in the fourth 
plate of his earlier work, in which the ascending aorta reached 

'Be Sediinu et Cansis Marbanim. Ebroduni in Helvetia, 1770. i. 

+ Dc EJicacia OiJibasitalia in UiiiimdU Vasrrvm Diretlvmibtu, Trajecti ad 
Visdram. 1778. 

t Diiacrtatio dt Mulato Vast^um, Sajiguifcroniim Dteurau tn Seolioai et 
Ojpluai. AmatetoduDi, 1823. 

^Lehrbach dar Palhologuchtit Analomie. 1830. 

\ SuppUmatla ad TabtUiu ArUrufrum CoiyorU Himutni. Heiddburgie, 
1816. Hartmkun, Cheaelden, Ludirig, and Wenzel hare also described tliese 
■IteTatioiu of the reaiels from a pathologica] poiot of viev. 

fiJte Verhrummungm der Gefoise dargaUltt »on H. C. L. Barkow, M.D. 
kc. Fol. Brealan, I8flS. Erldutenm'gen sur Lehrt wm den ErvxiUnaigen und 
Vertrummttngen dtr Otfiaie Ton H. C. L. Barlcow, H.D., kc Fol, 1 
1871. 



the surface of the chest between the third and fourth, and 
second and third ribs on the right side, and the descending 
aorta between the second and third ribs on the loft side, the 
convexity of the scoliosis being to the left. The accompany- 
ing woodcut is reduced fi'om this remarkable figure. 

In the case just narrated, the scoliosis was so slight, there 
was probably alight malposition of the vessel itself, rather 
than any mere abnormal deflection of the artery due to the 
trifling curvature of the spine which existed. This however 
rather enhances the importance of the case from a diagnostic 
point of view. For while it is of consequence to remember 
that, in rickety cheats, the aorta may be so curved as even in 
the absence of any marked dilatation, to make its pulsations 
visible either to the right or left of the sternum, and so to 
simulate an aneurism. It is of even more consequence to re- 
member that in rare cases, similar abnormal pulsations may 
be visible from trifling alterations in the position of tho vessel 
itself, apart from any marked changes in the bony skeleton. 
While we must never forget that an aortic aneurism may 
coexist with malformation of the thorax, with or without 
scoliosis, and that, whatever may be the condition of the 
skeleton, any abnormal pulsation must be carefully considered 
from every point of view before we even attempt to determine 
upon what it actually depends. For the art of diagnosis is 
baaed upon an estimate of probabilities, and its approximate 
accuracy depends, first, upon the accuracy with which we make 
onr preliminary observations, and, second, upon tho intelli- 
gence and capacity employed in our reasonings regarding these 
observations. For example, any cursory observer who had 
seen, but not duly considered, the case just related and who 
shortly afterwards was brought face to face with the woman 
Murray, now in bed 15, Ward XIIL, would probably feel 
little hesitation — might even plume himself upon his sagacity 
— in placing them both in the same cat^ory ; and yet ha 
would thereby commit a most serioiis blunder. It is true that 
she has an abnormal pulsation between the second and third, 
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and the third and fourth ribs on the right side close to the 
sternum, associated with a diminution in size of the left side of 
the chest, which measures a full inch less in circumference than 
the right side. It is equally true that she has no scoliosis ; 
but, in the young man's case, that was so slight as to be un- 
important; and the diagnosis in either case turns entirely 
upon quite other points, to which I shall presently direct 
your attention. I shall first narrate to you the histories of 
two extremely interesting cases, in which aortic aneurism was 
very closely stimulated by vascular deformity depending upon 
rickets. Having already pointed out those negative signs 
which determined the diagnosis in the case first referred to, I 
shall then cursorily indicate those positive signs upon which 
we must rely for the definite diagnosis of aortic aneurism, a due 
consideration of which aided us in arriving at a very diflferent 
conclusion in respect of the case of the woman Murray.* 

Case XXXIV. — G. S., a shoemaker, aged 35, admitted to 
Ward v., on 5th December 1870, complaining of breathless- 
ness, cough, spit, and occasional haemoptysis. When about 
16 years of age, while acting as a cattle herd, he was occa- 
sionally troubled with slight rheumatic pains in the shoulders. 
But excepting a slight attack of ague (in Iowa, U.S.A), about 
two years ago, he has neither had rheumatism since nor any 
other ailment; he was 18 years of age, when he suffered from 
loss of appetite, and occasional squeamishness and faintness. 
He had then been engaged at shoemaking for about two years, 
he was well fed, and was able to keep at his work ; just then 
however, his thorax became gradually deformed. On admis- 
sion his spinal colum had a double lateral curvature — the 
thoracic curve being to the right, and the compensatory 
dorso-lumbar curve to the left — while the lower dorsal and 
lumbar vertebrae were so twisted that the transverse processes 
lay somewhat diagonally ; the ribs were broad and flat, the 
upper ones apparently wider apart than usual, the lower ones 

* TMb patient subsequently died, and her aneurism was exhibited at the 
Edinburgh Medico-Chirurgical Society, on May 3, 1876, vide Ed. Med. Journal, 
June 1876, p. 1141. 



360 CLINICAL LEOTURES ON 

below tlie sixth crowded together. The anterior part of the 
thorax was also so altered that the right side was round and 
prominent, wliile the left was flattened and compressed. The 
lower part of the sternum was concave, as is so usually the 
case in cobblers. Both feet were twisted outwards, but he 
said they had been so from infancy. 

About a year previous to admission, he began to have at 
times a severe pain aci-oss the front of his chest below the 
mammie. This pain usually came on while stooping over his 
work, but at times when lie was otherwise engaged, occa^ton- 
ally even when in bed, and this it did sometimes for two 
weeks at a stretch, compelling him coDtinuftlly to shift his 
position, and even to get out of bed. He did not think that 
any change of posture gave relief. The pain came on sud- 
denly, was not accompanied by any breathlessnesa, and it 
usually went away suddenly ; he attributed it to the pressure 
of the boot on his breast necessary in bis trade. 

About six months previous to admission he first began to 
have shortness of breath, earliest felt on making any sudden 
movement, such as raising himself quickly from a stooping 
posture, but it speedily came to follow any exertion however 
slowly made, especially such as ascending a hill, &c. During 
the summer of 1870 he had considerable cough, and in 
August of that year when bathing, he brought up some blood 
mixed with the sputa ; this trifling hremoptysis lasting only 
one day at this time. His cough then became worse, and six 
weeks later liis heemoptysis recurred, lasting three or four 
days. About one month before admission be had a third 
attack of ha?moptysis, which lasted for three weeks. 

On inspfHion of the thorax, the points already pointed out 
were seen, and considerable heaving of the precordial region 
was also noted ; the spaces between the fourth and fifth and 
the fifth and sixth ribs being retracted at every diastole. 
Between the fifth and sixth ribs lay the lowest point of 
cardiac pulsation to be seen or felt, tlie ribs beneath this 
closed lip, almost overlapped each other, and extended down 
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into the pelvis. This, however, was no apex beat, but a 
broad impulse diffused over a space of two inches and a. half. 
The largo arteries of the neck pulsated visibly with great 
force, and some thrill was felt at each pulsation. On laying 
the hand over the upper part of the thorax a considerable 
amount of thrill was felt, chiefly towards the right edge of 
the sternum and across its upper part. On putting the 
finger into the tracheal fossa the aorta was felt pulsating within 
half an inch of the upper edge of the sternum. Between the 
second and third ribs, on the right side, a pulsatuig tumour was 
to be felt, extending for about an inch to the right. 

On percussion on the left side, one inch from the edge of the 
sternum, the percussion note was found to he clear down to 
the upper edge of the fourth rib ; dulness extended from that 
to the upper edge of the sixth rib; and beneath this nothing 
was perceptible on percussion but tlie tympanitic note of the 
stomach. Diilneas in the nipple line began about an inch 
to the right of the sternum, and extended across for a distance 
of four inches and three-quarters. Along the right edge of 
the ste.rnum, from the upper edge of the second rib down to 
the liver dulness, for a distance of one inch to the right, the 
percussion note was dull. 

On auscultating over the lowest part of the cardiac impulse, 
the first sound was heard somewhat muHled, and the second 
wag replaced by a mummr. Between the second and third 
ribs at the right edge of the sternum, a loud, rough murmur 
replaced the first sound completely, and the second sound was 
also wholly replaced by a softer blowing murmur. Both of 
these sounds were louder and haraher over the pulsating 
tumour already mentioned, and became softer in character, 
though remaining equally distinct, on ascultating over the 
sternum. These bruits were prop^ated upwards into the 
vessels of the neck, and across the sternum, to the left. Tlie 
pulmonary second sound was distinctly audible just over the 
left edge of the sternum close to the second interspace, within 
which it was only faintly to he heard close to the sternum. 
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The pulse was 8fi, full, and jerking, and was also delayed, the 
radial pulse comiug just between two cardiac impnlaes, and 
aB nearly as possible eciiiidistaut from both. On admission 
his cough was nearly gone, but he still had & slight amount 
of purely catarrhal expectoration. Other phenomena unim- 
portant, — either natural, or without bearing on the case. 

In this case the whole of the urgent sjinptoms and signs 
were those of iueompetenco of the aortic valves, a somewhat 
rare occurrence when the disease is mainly of the nature of a 
sacculated aneurism just above the valves. For when the 
disease has originally been a sacculated aneurism of the aorta 
the heart is rarely much implicated, even after the signs of 
aortic valvular incompetence liave been superadded. Further, 
the signs present — especially the comparatively slight amount 
of dulness to the left of the sternum, and the greater amount 
of dulness to the right, and particularly the fact tliat tht: 
pulmonic second sound was scarcely audible at all to the left 
of the sternum, and only became so after we bad placed the 
stethoscope upon that bone — all pointed to the great proba- 
bility that the heart had been slightly dislocated to the right. 
But this, if correct, would of itself sufficiently explain the ap- 
pearance of a pulsating tiunour between the second and third 
ribs on the right side, and extending not more than one inch 
from its right margin, as this is just the situation in which 
the aorta might be expected to appear in such a case. The 
probability that the pulsating tumour was of this character 
was further increased by discovering fram the augmented 
dulness across the upper part of the litemuni, and the feeling 
of pulsation in the tracheal fossa, that the transverse portiou 
nt the aorta was dilated. Because all experience teaches ua 
that in a case of aortic incompetence with a dilated transverse 
portion, dilatation of the ascending portiou of the aorta is 
almost certain to coexist But any dislocation of the heart to 
the right would suffice to piish even a normal aorta from under 
cover of the sternum, and still more, therefore, one which is 
diluted. Besides, the slight increase in loudness of the abnormal 
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murmar in this case, was no greater than might be expected 
from the closer approximation to the ear of the pulsating 
tumour in the second intercostal space, as compared with an 
artery lying beneath the sternum, and wanted the distinct 
accentuation of such murmurs as heard over an aneurism. 
Moreover, all pressure symptoms were entirely absent The 
lung on both sides was evidently displaced, and to its absence 
was unquestionably due the diastolic dimpling of the fourth 
and fifth interspaces on the left side ; while the proximity of 
the aorta to the walls of the chest was undoubtedly the cause 
of the greater loudness and roughness of the bruit over the 
tumour, than over the sternum. The slight displacement of 
the heart was probably caused by the deformed condition of 
the chest due to rickets, the base of the heart being more 
displaced than the apex, as if the enlarged heart resting on 
the diaphragm in this deformed and stunted body leaned 
somewhat forwards and to the right into the bulging right 
half of the thorax ; and this I have no doubt it did. 

This patient died on 1st January 1871, from sudden oedema 
of the lungs ; and though a proper examination of the body 
was refused by the friends, I was enabled satisfactorily to 
ascertain that, though the aorta was dilated and projected 
in the direction indicted, there was no saccular aneurism 
connected with it 

There can be no reasonable doubt that in this case the 
cardiac disease was primarily due to the obstruction opposed 
to the circulation by the sinuosity of the arterial trunks pro- 
duced by the distortion of the skeleton, which, as Barkow has 
pointed out, has an unmistakable influence in promoting 
dilatation and hypertrophy of the heart* The increased 
energy of the heart in such cases has a special influence in 
producing dilatation of the aorta, especially of its ascending 
portion,"!- ^^ influence which we can readily understand may 
be modified very considerably by the structural condition of the 

* Die VerkrummuTigen der Otfasse^ a. xv. 

t Op. CU 8. XXXV. 
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aorta itself.* When once dilatation of the ascending aorta 
is produced, the secondary development of incompetence of 
the aortic valves is merely a question of time. 

The next case was repeatedly under observation, and was 
always an object of great interest 

Case XXXV. — M. P., a milliner, unmarried, aged 46, ad- 
mitted to Ward XIII., on 26th January 1871, complaining o£ 
eough, feeling of oppression over the trachea, and of general 
debility. She had been a milliner for tliirty-three years, 
working during the busy season from 6 A.M. of one morning to 
1 A.M. of the next. As the result of this overwork she was 
never strong, and never free from headache ; still, she could 
take her food well, and was able to continue her work 
About sixteen years before admission, she first perceived that 
her right shoulder was somewhat distorted. Since that time 
this, as well aa the distortion of her body, which she also then 
first noticed, had gradually increased. But the change had 
been gradual, and she sutfered from no illness more severe 
than a mere casual and temporary catarrh, till seven years 
before admission, when she suddenly found herself affected 
with a cough, which has never since entirely left her. She 
was not ill nor feverish at that time, and was unconscious of 
having caught cold. Two years subsequently, however, this 
persistent cough was aggravated by an attack of bronchitis, 
which lasted for five weeks, and broke down her health very 
much. Since that time her bodily distortion had steadily 
increased ; and about a year after this her bodily distortion 
and debility became so great, that she was compelled to give 
up her occupation. Since then she has been constantly 
subject to a dull aching pain, referred to the right shoulder- 
blade, the intensity of which has gradually increased. She has 
also been subject to pain in the region of the stomach, more or 
less constant, but worse when the stomach is empty, and 
somewhat relieved by taking food. 

For some years she has been aware of a pulsation in the 
• Oj,. ril. a. rv. 
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front of her neck, but her attention was not particularly 
directed to it till the morning of the 23d of January 1871, 
when, after a severe fit of coughing, she accidentally observed 
that where this simple pulsation formerly existed there was 
now a throbbing swelling equal in size to a hen's egg. A 
feeling of tightness and choking over the chest and lower 
part of the throat, which subsisted after the cessation of the 
paroxysm of coughing, induced her to look at her throat, and 
so to discover this pulsating tumour. On admission, the 
patient was seen to be much emaciated and etiolated ; there 
was considerable scoliosis of the spinal column in the dorsal 
region, with right side convexity, some protrusion backwards, 
and compensatory lumbar curve to the left; the thorax 
on the right side was thrown outwards and backwards, and 
flattened laterally ; on the left side the ribs were indented 
and compressed together. 

On palpation, the only pulsation to be felt on the left side 
was between the third and fourth ribs, about half an inch 
to the left of the sternum. To the right of the sternum 
pulsation was felt in the first, second, and third interspaces. 
This pulsation was most forcible and distinct in the second 
interspace, where it extended a couple of inches to the 
right of the sternum, and in this situation a considerable 
thrill was to be felt. In the lower part of the neck, just over 
the suprasternal notch, a pulsating tumour, evidently a dilated 
artery, was felt crossing the trachea and dipping beneath the 
stemo-oleido-mastoid muscle, being apparently continuous 
with the right subclavian artery, which, as well as the 
brachial, was large and dilated. The left subclavian was also 
dilated. The aorta was not felt on passing the finger deep 
into the tracheal fossa. All the arteries at the root of the 
neck pulsated strongly. 

On percussion, the cardiac dulness on the left side was found 
at one inch from the sternum on the left side, to commence at 
the upper border of the second rib whence it extended down 
to the liver dulness. From the upper border of the second rib. 
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duluess across tbe sternum gradually rose to the lower border 
of the first rib, and at the rijjlit edge of the sternum this 
dulnesB passed outwards between the first and second ribs to a 
distance of two inches from that bone, and it also passed 
downwards to the liver dulness in the same pnrnstemal line. 
At the level of the fourth rib the tranaverae dulneaa was four 
inches and a half. On auscultating over the cardiac pulsation 
to be felt between the third and fourth ribs, half an inch to 
the left of the sternum, both sounds were to be heard, neither 
very pure. Over the fifth rib, one inch from the loft edge of 
the sternum, these sounds were to be heard with greater 
distinctness and purity, but no pulsfttion was to be felt. In 
the second inteiBpace to the left, distinct but impiu^, first and 
second sounds were both to be heard. In the second inter- 
Bpace to tbe right of the sternum the first sound was impure 
and the second was obscured and almost entirely replaced 
by a diastolic murmur. Over the pulsating tumour already 
referred to as, chiefly lying between the first and second ribs 
to tbe right of the sternum, where the pulsation was most 
fluid and most forcible, we had a loud systolic murmur, fol- 
lowed by a less distinct diastolic murmur. These murmtirs 
obviously had their position of maximum intensity in this 
situation, and from it both radiated outwards in all direc- 
tions; the systolic murmur extended upwards with most 
distinctness, tbe diastolic murmur was propagated with more 
distinctness downwards, but pti-ri passu less distinctly, being 
more faint ai origine. The pulmonary percussion was equal 
on both sides, and the respiration also equal, though neither 
could be held to represent an average normal, as the one was 
slightly higher in the pitch, and the other slightly rougher in 
character. No other signs or symptoms of any importance 
could be elicited, except that over the pulsating tumour already 
referred to considemble systolic thrill could be perceived. 

Obviously the diagnosis in this case was not far to seek ; 
the absence of the shghtest siyu of any abnormal pressure, 
in spite of the exbtence of an abnormal pulsating dulnesa in 
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the first interspace to the right of the sternum, was quite 
conclusive as to the non-existence of any sacculated aneurism, 
or even of any considerable arterial bulging of a cirsoid 
character in that region, and equally conclusive as to the 
pulsation being simply arterial in character, this being further 
confirmed by the strict limitation of the dulness to the pulsa- 
tion. But a pulsating arterial tumour in the region referred 
to could only be aortic in its origin ; and, if only a simple 
dilatation, must be of unprecedented dimensions to present so 
large a superficial area of dulness. The position of the cardiac 
pulsation, however, as well as the situation and form of the 
area of cardiac dulness, assured us that the heart was tilted 
upwards as well as thrown more to the right of the sternum 
than usual ; hence we had the ascending portion of the aorta 
passing more directly outwards to the right; and, as the 
transverse portion of the arch did not rise much higher nor 
take a wider sweep than ordinary, it must necessarily have 
made, with the ascending part, a more than usually acute 
angle. Hence, of course, compression of the lumen of the 
vessel at this acute angle, and a complete explanation of the 
systolic thrill and the loud systolic murmur, necessarily due 
to the formation of fluid veins where the blood passed through 
the constricted part of the artery into another portion, which 
was possibly more dilated than usual, although that was by 
no means essential As for the diastolic murmur, in the 
absence of any saccular aneurism, which we believed not to 
exist, its only possible cause must have been regurgitation 
through the aortic valves, the result of the increased pressure due 
to accumulation of blood in a dilated ascending aorta. The 
effect of this in every case mast be ultimate separation of the 
segments of the valve from hydraulic pressure, an inevitable 
physical result which might be complicated and hastened by 
the certainly less inevitable physiological results of pressure — 
local endocarditis, thickening and shrivelling of the valve. 

This patient died suddenly from syncope, in Ward XIII., on 
7th November 1872. At the autopsy the lungs were found 
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cougesterl and oidematous. The lieart was tilted iii>, and the 
great vessels were displaced. The ascending aorta passed out- 
wards to the right more than usual, and the transverse portion 
passed off from it at a somewhat acute angle, The innomiDate 
was two inches long and twice its usual diameter. It came 
off from the aorta further to the left than usual, coming to the 
surface at the left atemo-clavicular articulation, and passing 
across the trachea in the lower part of the neck to the edge 
of the right sterno-cleido-mastoid muscle, beneath which it 
dipped and divided. The aorta was slightly atheromatous 
and dilated at its commencement, but perfectly free in every 
part from any saccular enlargement ; its valves were much 
thickened and slightly incompetent. The heart itself was 
hypertrophied and dilated, particularly on it« right aide, but to 
no great extent. The mitral valve was competent, but had a 
few vegetations on its upper siirface. The tricuspid valve was 
healthy ; its opening admitted five fingers. The pulmonary 
valves were healthy and competent The abdomen was filled 
with fluid, the liver was slightly enlarged, and the kidneys in 
a state of chronic congestion, Ko other organ was e^tamined. 

Here, then, you see we had another well-marked example of 
rickety distortion of the nkeleton giving rise to abnormal 
conditions of the blood-vessels of such a character as very 
closely to simulate aneurism. Of this peculiar simulation, I 
think this latter case may be considered rather an extreme 
example ; and between it and the case with which I com- 
menced this lecture, there are infinite gradations, examples of 
which are of occasional, though not of very common, occur- 
rence. It is well to be aware of, and prepared for, the 
occurrence of such cases, and thus avoid falling into mistakes, 
which, in any case similar to that I have just referred to, 
might be fraught with very serious results to one or other, 
possibly to both, of the parties concerned. 

You will, therefore, remember that even a fluid pulsation in 
any of the intercostal spaces is not necessarily an aneurism. 
That the absence of any history of empyema, or even the dis- 
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tinct connection of the pulsation with the aorta by continuity 
of dulness, is no proof of ita being aneurismal in character, 
either in the sense of a sacculated aneurism, or of ita being a 
simple dilatation. Because, even in the normal condition of 
the skeleton, the aorta may exceptionally he so deHected as to 
cause its pulsations to become perceptible in one or other of 
the intercostal spaces; while abnormal intercostal pulsation 
of simple arterial origin ia a matter of no infrequent occurrence 
whenever the thoracic skeleton is deformed by rickets; we 
must also never forget that, even ia chests deformed by 
rickets, sacculated aortic aneurisms may occur. 

Where there is no twisting or bending of the artery, and no 
aortic regurgitation, the first case narrated would seem to show 
that — as we would naturally expect — there is no murmur to 
be heard over the abnormal pulsation, and that the only 
sounds audible are those onlinarily heard at the base of the 
heart, the second, in particular, not being in any degree 
accentuated. But whenever we have a murmur of regurgita- 
tion developed at the base of the heart, that is always more or 
less audible over the course of the ascending and transverse 
portions of the aorta. Apart, also, from any constriction at the 
mouth of the aorta, we are sure to have a systolic murmur 
developed over any part of that artery where any sharp 
twist or bend occurs. Moreover, as any abnormal intercostal 
pulsation of the aorta must be nearer the surface than any 
normally situated part of the artery, all sounds in its course 
are to be heard louder over the pulsation than elsewhere, 
yet without accentuation. Bat whenever we have marked 
accentuation of these sounds, and especially if the normal 
cardiac sounds, particularly the second, be accentuated, we 
must suspect the occurrence of a sacculated aneurism, and 
that even though rickety malformation of the chest be 
present. To make our diagnosis certain, however, we must 
be able not only to connect the pulsation directly with the 
aorta, but to show also that the duluess subtended by the 
pulsating body occupies a space greater than would be the 
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case were the pulsation due to a simple cylindrical vessel 
such as the aorta. Extension of dulness, therefore, beyond 
the pulsating tumour, associated with the signs and symp- 
toms of pressure upon one or other, or upon several of the 
neighbouring organs, are among the most certain indications 
of the existence of a sacculated, or even of a cirsoid, aneurism. 
And from these signs and symptoms of pressure, associated 
with certain other phenomena which indicate the dependence 
of that pressure upon an elastic and d is tensile body of varying 
dimensions, we are often able to prognosticate the existence 
of an aneurism, even when no pulsating tumour has been 
detected; while a due attention to the phenomena present 
will enable us to determine with almost perfect accuracy the 
exact nature of any pulsating tumour which may be percep- 
tible. But I must reserve the full consideration of this 
matter for next lecture. 
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LECTURE XVI. 

ON THE DUGNOSIS OF AORTIC ANEURISM. 

Gentlemen, — The diagnosis of thoracic aneurism is suffi- 
ciently obscure at times, while at others it seems so patent 
that it is difficult to conceive the possibility of a mistake, yet 
even in cases apparently the most simple, mistakes are not 
only possible, but are occasionally made by men of consider- 
able experience, not only as to the nature of the affection, 
but quite as frequently as to its seat ; aortic aneurisms being 
not infrequently sent to hospital to be ligatured, a procedure 
of course inadmissible. 

I need hardly say what an aneurism is, that it is a local 
dilatation of an artery, of all its coats in a fusiform or globu- 
lar shape, or merely a bulging of these coats to one side or 
the other, these two forms being often united in the thoracic 
aorta, in which uniform dilatation is frequently associated 
with local bulgings. The form caused by uniform dilatation 
of all the coats is termed a tnce aneurism. The bulgings are, 
however, frequently entirely local and circumscribed, unaccom- 
panied by any general arterial dilatation, but, on the other 
hand, accompanied and apparently produced by rupture of one 
or other of the arterial coats ; this is what is termed a false 
aneurism. It is frequently also called a sacculated arvm/rism ; 
but it is well to remember that this term is also occasionally 
applied to the bulgings already described as occasionally as- 
sociated with uniform dilatation, especially when these are 
unilateraL During life it is scarcely possible to state, even 
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with a minimum of probability, whether a sacculated aneurism 
is true or false ; but it is quite, possible to say, with great 
probability, whether it is associated with dilatation of the 
vessel, and therefore probably a mere bulging, or whether it 
stands alone, and is therefore all the more likely to be not 
only a sacculated bat also a false aneurism. These false 
enewrisms have been pathologically subdivided into several 
varieties, according to the number and nature of the coata 
ruptured: clinically this is a matter of no importance, and 
impossible to recognise. So-called dissecting aneurisma are 
those in which the two inner coats are ruptured, and the 
blood effused between them and the outer coat. The accurate 
diagnosis of this event is not easily made ; fortunately it is 
of but slight importance in relation to treatment, though of 
some consequence to prognosis. Varicose ajmirisms chiefly 
affect the arch of the aorta, and consist of abnormal com- 
munications between it and the superior vena cava, the 
pulmonary artery, or the right auricle. These give rise to 
phenomena of great pathological interest, are usually rapidly 
fatal, and are not amenable to treatment. Cirsoid aTKurism 
of the aorta, or what is called ao, is by no means rare, at least 
if we take Eokitansky's definition of this form. He says that 
any cylindrical or fusiform dilatation of the artery, accom- 
panied by apparent increase in length of the vessel, and by 
bulgings first on one side and then on the other, so that the 
vessel winds, as it were, from side to side, and lies in apparent 
coils, is entitled to this appellation.* A great number of 
what are termed true aneurisms of the thoracic aorta present 
thia appearance, and are therefore entitled to he called cirsoid, 
though they have nothing in common with the external so- 
called aneurisms usually recognised by tliis terra. 

Again, when we speak of aneurisms of the aorta we uauaUjr 
refer to those occurring above the semilunar valves, but it 
would be wrong to regard them as the only aneurisms of the 
aorta. For, besides aneurisms of the viilves themselves — which 

" Vimlbiich drr PiithnlogUchat AnoUtmic, 1844. II. Bd., a. DSl, 677. 
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ought perhaps to be looked upon as actually belonging to the 
aorta, but which, when they reveal themselves clinically at 
all, do so only as valvular lesions— we have also, though only 
rarely, aneurisms situate immediately witliin the valves and 
abuve the cardiac ventricle (intravalvular aneurisms). &u(. 
aneurisms between the valves (inter valvular aneurisms), the 
latter being much the most rare ; but both forms are exceed- 
inyly uncommon.* The symptoms during life, so far ns 
observed, were only those of valvular lesion ; clinically, there- 
fore, they possess no peculiar interest, though they are o 
considerable pathological importance. 

True aneurisms — simple dilatations of whatever form— 
whether accompanied or not by bulgings, and false or saccular 
aneurisms, arising above the valves, are those of the greatest 
clinical importance, and they are much more frequent in the 
thoracic aorta than in any other part of its course. This we 
learn conclusively from Dr Sibsou, who at a great deal o 
personal trouble has collated the records of 584 cases o 
aneurism, and also examined 296 specimens in museums, to 
which no histories are attached — 880 cases in alLt From hie 
researches the following table has been compiled : — 
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• Kidi thrca casea, two of the former and one oribektlor form, related 
by Rolutauflky, in the Mrdi:iniaehe Jahrbaehrr, a. 171. Wien, 1867. 
i AlrJUal A^ialomff. London, 136Q: diuTcliill & Soiia. ColuiaDHG7Bnd SS. 
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Thus of 880 cases, no fewer than 703 belong to the thoracic 
aorta, and if we take any one portion of its course we find 
that by far the largest number oE aneurisms belong to the 
ascending aorta, which includes no fewer than 193, 52 of 
them being dissecting aneurisms. The transverse portion of 
the arch is much less frequently involved, its aneurisms 
numbering only 120 out of the 880, while aneurism of 
the descending portion of the thoracic aorta ia still more 
rare, only 72 out of the 880 belonging to that portion of 
the artery. Further, if we take the number of aneurisms 
belonging to the ascending portion of the aorta and to its 
transverse portion conjointly, and compare them with those 
arising from the transverse and descending portion of the 
arch conjointly, we find the relative numbers to be 112 and 
20, All these facts tend to show the great importance of 
the ascending portion of the aorta iu relation to aneurism. 
The cause of this is purely mechanical, and arises from the 
strain of the cardiac impulse being necessarily most felt in 
this Bituation, on account of the relation of this portion of 
the artery to the left ventricle. 

The middle coat is that upon which the strength, firm- 
ness, and elasticity of the arterial tube depends, and losg 
of elasticity in it must precede and is the primary cause of 
arterial dilatation or aneurism, the secondary and effective one 
being of courae the intra -arterial blood pressure. Localised 
bulgings and saccular aneurisms are due to localised atrophies 
or ulcerations of the middle coat. These aPTectiona are 
degenerative in character, and are usnally described as fol- 
lowing a primary affection of the inHmii (chronic endarteritis); 
sometimea, however, the laedia itself is primarily affected, 
and more rarely aneurisms have been found to follow a 
circumscribed inflammation implicating the external and 
middle coats (periarteritis nodosa), or the impaction of a 
sliarp pointed embolus ; while fulls, blows, aud violent 
exertious are often the direct cause of the formations of aa 
aneurism, by rupturing the coats of a vessel already diseased. 
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There is no disease the diagnosis of which is more beset 
with difficulties than thoracic aneurism, but there ia also pro- 
Tiably none in which a duu consideration of all the physical 
signs and symptoms, as well as of their modification by 
position, exertion, &c., and ot the mode in which they have 
been primarily developed and have subsequently progressed, is 
more capable oE conducting us to a satisfactory, if not always 
a perfectly positive, diagnosis. There is only one phenomenon 
positively characteristic of thoracic aneurism, and thatis the 
exwietice in some part of Ike thorax of a pulaaiing tumour other 
than t/ic heart, wh'kib bcaii isochrorunidy • with it and at hast 
as foraiily, awl which at tach pulsation a^Tuis in every 
direction. These signs distinctly recognised are sufficiently 
distinctive, and yet they are occasionally so efficiently simu- 
lated as to ueceasitate great care in their determination as 
well as recourse to subsidiary assistance. A solid tumour 
lying on the aorta may give rise to a bruit, and may ap- 
parently pulsate, but it only rises and falls with the beat- 
ing of the artery, and does not expand in every direction, A 
vascular tiimour, be it mediastinal or pulmonic, similarly 
situate, may possess not only a bruit but also a certain degree 
of expansive pulsation ; that pulsation, however, is nob 
isochronous with the heart's action, but always somewliat 
delayed. An empyema may present both bulging and ex- 
pansile pulsation isochronous with the heart, and, when 
subcutaneous, or even when more truly intra-thoracie, may 
efficiently enough simulate an aneurism ; in these cases, how- 
ever, the pulsation, though expansile from being communi- 
cated through fluid, is less forcible than that of the heart ; 
there is also absence of thrill or murmur, with the existence 
of the other signs, symptoms, and history of an empyema.-f- 

' In one case I foand tho pnlaation, thougli thoracic and tnilf anenriamal 
yet not iBochrouoDH, but lliia uicuptioDiLl i:nai> docs net iiiTnlidate the abora 
Htstemcnt 

+ Fide on interesting pnpor by Dr M'Dowall in the Diibliit QvarUrly Juiinial 
for March 1344, OD " The Diaf^noui of KmpyeniB," sapecially at pafte 16, vrbere 
tho diagnosis between pulsating cmpyemn anj nQEurism ia conaiderfiL 



376 



CLINICAL LECTUEES ON 



I have already narrated a series of cases id wliich uncover- 
ing of the pulmonary artery gave rise to visible pulaation 
over which a systolic bruit was audible, simulating thus very 
closely an aneurism, and I then pointed out the diagnosis 
between the two.* We also not infrequently have aueuriam 
Bimulated by uncovering of the aorta, which in some auch 
cases is perfectly normal, though more usually somewhat 
dilated as well as bent or twisted, — the result of deformity of 
the spine — scohosis — and distortion of the thorax. I have 
already given you the details of several such ca8e8,-t so 
that we need not enter upon their history further &t 
present 

The importance of these cases in relation to the diagnosis 
of aneurism in this situation is sufficiently evident. The 
points of resemblance are also quite apparent. The points ia 
which they differed were — first, in the entire absence of all 
the subsidiary phenomena dependent upon pressure on the 
neighbouring organs, phenomena which are often obscure, and 
to the consideration of which we shall presently recur ; and, 
secondly, in the fact of the isochronous pulsations being less 
forcible than those of the heart. That aneurismal pulsations 
are usually more forcible than those of the heart is a diagnostic 
point to which attention has not hitherto been paid. It first 
occurred to myself as a matter of some consequence in the 
diagnosis of aneurism in relation to the cases just nari'ated, as 
well as others of a similar but less delusive character. On 
talking the matter over with Dr Henderaon, late Professor of 
Pathology in the University of Edinbui'gh, a distinguished 
authority on the subject, and himself a sufferer from the dis- 
ease, I found that this had also struck hi in as an important 
point in relation to the diagnosis of aneurism close to the 
heart, and ho believed be had pointed it out in his writinga. 
I have, however, been unable to discover any reference to it 
in them, On the other hand, various writers on the subject, 



* Lootnrc VIII., i>. 3 



t Luctiiro XV., [I, 35fi. 



DISEASES OF THE HEART. 

among whom I may mention Dr Greene,' have referred to it 
as u remarkable fact, without giving any reason for it, or any 
estimate of its diagnoatic importance. Other writers, however, 
in narrating cases of indisputable aneurism, have mentioned 
that the pulsation in the sac was less distinct than that of the 
heart Tbe explanation of this discrepancy is, I believe, not 
far to seek : in order that the law I have mentioned (if it be 
a law as I believe) may hold good, the pulsations must be 
fluid ; if the sac be lined with fibrine, other elements are 
introduced which neutralise those in force wben fluids only 
are concerned. In substernal aneurisms — those close to the 
heart — fibrinous copula are rarely present, and thus the 
physical conditions upon which this law depends usually 
remain in force just where it is of most importance that they 
should.-}- 

Whenever, therefore, we have a tumour in the chest which 
pulsates isocbronously, and at least as forcibly as the heart, 
wa have certainly to do with an aneurism, which, if it does not 
now present, has probably at some previous period presented, 
other subjective symptoms, of which pain is that most apt to 
disappear during its progress ; the signs of pressure, on the 
other hand, are more constant aud more likely to increaae, if 
we except tbe signs of pressure on certain veins, such as the 
brachial, which may entirely disappear as the aneurism pro- 
gresses. 

Pain is a symptom which is most apt to be loudly com- 
plained of, yet inasmuch as it may arise from neuralgia 
(rheumatic) of the external coverings or from angina, it is not 
of itself much to be depended upon as a sign of aneurism ; and 
therefore, while it ought always to direct our attention to 
the parts, as it must necessarily do, it can never of it itself be 
accepted as an efficient diagnostic sign of aneurism, though we 

• Vide his paper on " Tbo SymptomB and DingnosiB of Tliotncic Anooriam," 
in The Duhlin Joarwil of Medical SeieTieea, 1B37, pp. 233 and 236. 

+ Allea Thomson says tho pressoro within an nncuriBm ia ih)uii1 to Uio 
extent of its internal sarface multiplied into the force of the blood in the part 
of the urt«ry from which it springB. — Cyclop. Aiiai. and rkysiol. vol. i. p. 663. 



378 



CLINICAL LECTURES ON 



may often find it n moat valuable warning. The paiu of com- 
mencing aneurism will be found to be more neuralgic and 
lancinatiDg in cbaracter, as well as more continuous, than 
that of angina, and nut usually so dreadfully oppressive and 
depressing ; ranking also with neuralgic pain in this, that it 
often disappears for months without any very obvious reaaon. 
When the aneurism afi'ccta the large vessels at the root of the 
neck, or the aorta in this situation, the pain shoots across the 
chest as well as up the one side of the neck, or down one arm, 
or extends in both directions, sometimes shooting down both 
arms. When it afl'ects the desceniiiug portion of the thoracic 
aorta it is usually referred to one spot on the back, where it ia 
constant ; though even in such cases sharp stings may shoot 
np the neck or down the arms. But in these cases we have 
usually both circumscribed diilness and localised pulsation, 
with or without bruit, and usually other symptoms which 
serve to confirm the diagnosis. And it ia chiefly in incipient 
substernal aneurisms close to the heart that pain is so isolated 
and important a symptom as almost to entitle it to be called 
" pathognomonic," as Dr Greene has put it ; yet a careful 
watching even of such cases will ere long elicit other 
symptoms which are more trustworthy and more truly path- 
ognomonic of aneurism than pain alone, which is really only 
an important warning, but a warning with a query. Pain in 
the situations referred to is chiefly produced by pressure on 
the intercostal nerves, or on those of the brachial plexus, and 
a constricting pain around the lower part of the chest ia occa- 
sionally produced by pressure on the phrenic nerve ; pressure 
on the latter nerve also giving rise occasionally to attacks 
of dyspncea, singultus, or even to complete paralysis of the 
diaphragm. Pressure on the pneumogastric, besides giving 
rise to disease of thu lungs, in its earlier stages is frequently 
accompanied by vomiting, or severe dyspepsia, accompanied 
by flatulence, often relieved by gentle rubbing of the turnout. 
DvaPNOHA is a very fretiuent symptom of aneurism ; it 
arises from compression of the trachea, one of the lironchi or 



B portion of lung, or of one of the recurrent laryngeal nerves. 
When one of the recurrent laryngeal nerve? is affected, the 
dyspncea may arise from apasm, or paralysis of the vocal cords. 
In the former case both the inspiration and the expiration are 
afl'ected ; in the latter the inspiration alone is impaired. The 
voice in such cases is altered (vat. ajiserina, shrill whistling 
voice) ; more rarely there is complete aphonia ; and inspec- 
tion by means of the laryngoscope reveals on which aide the 
affected vocal cord lies. The left recurrent winding round 
the arch of the aorta in the neighbourhood of the origin of 
the left subclavian is the one usually implicated, the right re- 
current passing round the right brachial artery being rarely 
afl'ected by any aneurism. If the glottis is found to open 
freely, and the arytenoid cartilages to retain their normal 
movements, we know that any dyspnoea present is not laryn- 
geal in its origin, and probably depends upon compression of 
the trachea or of one of the bronchi. When the resph-ation is 
found to be diminished equally on both sides of the chest, we 
are justified in regarding the trachea as the part compressed, 
and in such cases the transverse portion of the arch is usually 
at faidt, though the traclica may be compressed, exceptionally, 
by aneurisms both of the ascending and descending aorta. On 
the other hand, compression of one of the bronchi gives rise to 
diminution of the air in that part of the lung to which it is 
distributed, over the whole of the one Iimg if it be one of the 
main divisions, over the corresponding part of the lung if it 
bo one of the smaller bronchi. This diminution of the air in 
the lungs gives rise on percussion to a note of a higher pitch 
and more tj-mpanitic character over the part affected,' and it 
may give rise either to diminution of the respiratory murmur 
over the corresponding part of the lung, or more rarely to 
bronchial respiration, f which is a very remarkable pheno- 
menon when associated as it is in such cases with a clear tym- 

* SkodiL. Abhandluvy liber Ptrkutsimi uTid AwkaUation, Wion, 1S44, s. IS. 

t Vide a bobo of Dr HfllUday Douglas, Edinburgli Medical Jourval, 
December 1809, p. 550. Dr Greene, Ziv. cif. ji. 233. And for so eipUnatioa 
of [Lis |ih<:iiomuiion, vide Skoda, op. cU. », 108. 
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panitic percuasion note. Dyspncca arising from aneuriamal 
compreasion of the trachea or bronchi is naturally increased 
by exertion, and frequently much relieved by posture, as by 
leaning forward when the prfessure is on the trachea, or lean- 
ing to one aide when one or other of the brOnchi is affected. 
In such circumstances the air is heard to enter more freely 
than under the ordinary conditions, and thus postural aids to 
diagnosis are often of eervice in ascertaining the exact posi- 
tion of the aneurism. But dyspncea may also arise from 
pressure on the lung itself ; it is tiien frequently asaoctated 
■with symptoms simulating phthisis, and for these alone the 
patient occasionally seeks relief, wholly unconscious of bis 
actual malady. Still more rarely the dyapncea is brought 
about by compression of the pneumogastric nerves, which 
may either give rise ultimately to serioua and fatal lung 
disease, or may of itself prove fatal by producing sulTocation. 
Of all the organs within the cheat, the lungs are those most 
frequently compressed by aortic aneurism, and this is the 
reason why a cireumacribed dull patch is one of the most 
frequent signs of this affection. 

Cough is a very frequent symptom of thoracic aneurism, 
and as it arises moat frequently from irritation of the 
pneumc^aatric and laryngeal nerves, it usually presents cer- 
tain peculiarities, which, if not exactly pathognomonic, are at 
least sufficiently striking to excite attention. In such cases 
the cough is often loud and barking, accompanied by metallic 
clang. The cough is very distressing both to patient and 
bystanders, and appears far In excess of the necessities of the 
caae, being accompanied, at first at all events, by only a small 
amount of glairy and frothy mucua. From persistence of 
the irritation the expectoration may, however, become more 
copious, and mnco-pnrulent. When the cough arises from 
pressure on the lungs themselves, the expectoration becomes 
very early copious and muco-purulent, simulating that of 
phthisis. At times it may become rusty, or even red, and 
this betokens a very hazardous condition of the aneurism. 
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At other times, in that variety which is termed a weeping 
aneurism, the expectoration, without being copious or even 
accompanied by much distressing cough, always contains 
some small amount of duid blood. 

Dysphagia is not an uncommon sjTnptom of thoracic 
aneurism, and varies in extent from slight difficulty in 
swallowing, arising apparently from some interference with 
the oesophageal innervation, to that more complete form of 
ilysphagia depending upon compression of the o;sophagua in 
which there is either great difficulty in swallowing solids, or 
complete inability to do so. The diagnosis between this form 
of dysphagia and that arising from oi^anic structure is usually 
readily made, inasmuch as organic dysphagia is unvarying 
and persistent, while aneurismal dysphagia varies from time 
to tim«— is complete at one period of the day, and wholly 
absent at another. It is also increased by any excitement of 
the circulation, and markedly relieved by position ; thus a 
patient afHicted with aneurismal dysphagia may be able to 
swallow with tolerable freedom when he leans forward ho aa 
to free the resophagus from pressure. 1 need scarcely caution 
against the great danger of using a probaug in such cases; yet 
it seems not unlikely that in obscure cases a properly con- 
structed aud carefully introduced probang might assist the 
diagnosis by revealing pulsation, while even a bruit might be 
audible through it 

Pressure on the blood-vessels produces various well- 
known symptoms, amongst which has been reckoned alteration 
of the radial pulses, so that one differs from the other in size 
or volume. W« must, however, ascertain that this diEference 
extends to the brachial, to avoid being misled by simple 
iiregular distribution of the radial The best mode of ascer- 
taining whether this variation between the two radial pulses 
is congenital, or dependent upon aneurismal pressure, is to be 
found in the differences visible in the s])hygniographic tracings 
of the pulse movements of each nrterj". This alteration of 
the radial pulse is, however, rarely if ever due to pressure. 
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being usually (iovariably ?) dependent upon s 
brachial ai'tery, from a calcareous ring or projecting plate. 
Various head symptoms are, however, produced by interfer- 
itnce witb the cerebral circulation, headache, quusi-apoplectic 
seizures, &c. Pressure on the brachial veins produces swell- 
ing of the corresponding arm, unaccompanied by any signs 
of inflammation. Its dependence on aneurism is made 
probable when it comes on suddenly during any violent ex- 
ertion, and especially if accompanied by any bruit localised 
in the innominate, brachial, or carotid arteries. In such 
cases the swelling occasionally disappears after a time, and 
this disappearance may be accompanied by the appearance 
of a pulsating swelling in the upper part of the chest. Con- 
siderable compression or even obliteration of the superior 
vena cava has been occasionally observed, and such cases are 
attended by a great development of the superficial veins. A 
moderate degree of this symptom is of no infrequent occur- 
rence, even when the compression is not so great ; a thick 
(Edematous collar covered with enlarged veins surrounding 
the root of the neck in such cases. But in all these cases 
there are always plenty of other symptoms to lead us at 
once to the true diagnosis. Compression of the vena cava 
ilecendens or right auricle may give rise to congestion and 
dropsy, but these are usually late symptoms. 

Pkesscue on the heart by aneurism is a frequent cause 
of iU displacement. If the tumour affect the ascending por- 
tion of the aorta, the heart is displaced downwards and to the 
left; if it affect the arch, the displacement may be solely 
downwards ; and when the descending portion is aS'ected, the 
heart may either be displaced to the right, or if the tumour be 
seated just behind the heart, the latter is compressed ^inst 
the anterior wall of the thorax, and gives a larger and more 
forcible impulse. Consecutive alterations of the heart in 
aneurism are rarely of any importance ; even when a double 
bruit at the right base reveals an alteration of the aortic 
valves, which is most likely to be attended by great con- 
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secutive changes, these as a rule are so slight as to be unim- 
portant, and have little ultimate bearing on the hietory of 
the case. The pressure of an intra-thoracic aneurism may 
even be so great as to depress the liver several inches, and 
communicate to it a well-marked pulsation, and of this I 
have seen one well-marked example. 

When the pressure of an aneurism afTects THE Nedves 
ISSUING FiiOM THE SriNAL C'oRD, in what has been tenued the 
"eiliospiual I'egion," that ia, according to Budge and Waller, 
from the sixth cervical to the sixth dorsal nerve, or, according 
to Brown -Seijiiard, as low as the ninth or tenth dorsal nerve, 
from the anterior roots of which hlaments pass through 
the cervical sympathetic to the iris, then certain peculiar 
phenomena are obser\'ed, according to the amount of pres- 
sure exerted- When the pressure is considerable, pcnnanent 
contraction of the pujul on the aflected aide is tiie result ; but 
when it is just sufficient to excite and not to paralyse the 
nerves, dilatation ensues. When contraction is extreme, the 
effect is very striking, but there are a multitude of cases in 
which the difference between the two pupils ia comparatively 
slight, and in wliich it is scarcely possible to say which pupil 
is contracted, and which is dilated. In these cases we must 
determine by careful measurement which is the contracted 
pupil, and ascertain by the reaction to atropine, always in- 
complete in spinal myosis, and also by the insensibility of the 
pupil to the action of light, though it contracts still further 
on accommodation for near objects, that we have actually to 
do with a morbid conilitiou, and not merely with an unusual 
but perfectly healthy state of matters, about one person in 
fourteeu having one pupil naturally smaller than the other. 
Of course it is ouly on the left side that alterations of the 
pupil are likely to be produced by aneurism, and even when 
found there, these alterations are only indicative of a spinal 
lesion the cause of which has still to be discovered. Spinal 
myosis is not pathognomonic of aneurism, though it often helps 
us to detect one by the careful investigation of the region im- 
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plicated. RB well as of the other phenomena coaaected with 
this peculiar phenomenon.* 

CiRCtiMSCKUiED DULNESS 13 always present whenever the 
iineurtsm reaches the walls of the thorax. From the more or 
less globular shape of an aneurism, the tumour is invariably 
larger than the area of complete duloess. Moat frequently tha 
dull patch is found on the right side of the sternum, on a level 
with the second or third ribs, more rarely on the left side of 
the sternum, or over that bone itself, or at the back. In the 
latter case the aneurism will be found to arise from the 
posterior portion of the descending aorta, and it only rarely 
passes to the right of the vertebral column. Over this dull 
patch we always have more or less pulsation, which is more 
or less fluid aad forcible in character, according to the thin- 
ness of the walls of the sac and the amount of clot con- 
tained in it. As the disease progresses, the circumscribed 
dulness increases, the walls of the cheat become involved iu 
the tumour, which finally breaks through and appears on the 
surface as a pulsating swelling, in which condition its character 
is scarcely to be mistaken. Over the dull pulsating tumour 
various SODNDS are audible, and these vary with each case. 
Perhaps what we ordinarily understand by a murmur is com- 
paratively the rarest phenomenon audible over such a tumour 
in the chest, a systolic jog or shock being all that is appreci- 
able in many such cases, though occasionally this jog is double. 
In such instances, however, it has seemed to me, from the 
firmness of the impulse, that it was probable the tumour was 
well coated with fibrine internally, but this is certainly not 
always the case. Most commonly we have the normtil sounds 
of the heart propagated over the tumour, and in this case it 
has been long known, having been first pointed out in 1836 
by Dr Henderson, that the second sound, or that produced by 
the closure of the aortic valves, presents what he has called 

* Vide Dr Guidner, in the Ediabvrijh UtitUai Jouriutl, Jumary and August 
1B6B ; Dr Ogle, in tlii; Urdico-Chirurgiail TraKKutumt, vol. xli ; and for tho 
l>liyMology of the Bubjuct two interesting pijiers lij Dr Argyll Robcrtsou, ia 
lliu E'linbturffh Medical Journal, Febiuiuy and Deccnibcr tSOB. 
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" a very striking resemblance to the shutting of a pump- valve 
in the immediate vicinity of the ear," * and which has been 
variously designated by succeeding observers as a ringing, 
booming, or accentuated second sound. This accentuated or 
booming sound, when heard over a circumscribed dull patch, 
an«l limited to that position^ is very distinctive of aneurism. 
If, however, it be produced so near as to be readily propagated 
to the aortic area, it may be confounded with a similar accentu- 
ation audible in that area when we have a dilatation of the 
ascending aorta.-(* Heard out of the aortic area, therefore, and 
over a circumscribed dull patch, it is almost distinctive of 
aneurism ; heard within that area, it may be due to dilatation 
of the aorta, but if, under these circumstances, it is heard pro-^ 
pagated to the right or the left of the usual course of the 
aorta, the probabilities are in favour of dilatation with bulging 
(cirsoid aneurism), rather than of a true saccular aneurism* 
When there is a double murmur at the base of the heart, 
the same murmurs, only intensified, are heard over the 
tumour. At times a systolic murmur of varying character^ 
preceding the accentuated second sound, is heard over the 
aneurism, and still more rarely we have also a loud diasiolio 
murmur. In the only case in which the latter occurred in my 
own experience, the opening of the aneurism was large and 
smooth, and it was difficult to account for the occurrence of a 
diastolic bruit at alL A localised and circumscribed murmut 
anywhere in the course of the aorta, or of its larger branches, 
is always a suspicious sign, and ought to lead us to further in-» 
quiry ; but inasmuch as it may arise from a projecting spicula, 
or from the pressure of a tumour, it is of no value unless con- 
joined with circumscribed dulness, and even these are not con-* 
elusive unless associated with other confirmatory phenomena. 
Delay of the Pulse is a sign of atheroma, or of dila- 
tation of the aorta, but not of saccular aneurism, which does 
not interfere with the normal propagation of the pulse, 

* Edinburgh Medical and Sttrgical Journal, yoL xly. p. 816. 
t Fide Lecture L, p. 81. 
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A knowledge of the anatomical relations of tlie thoracic 
Burta teaches us, that the prevalence of one or other of these 
Bymptoms may be accepted as a certain indication of the site 
of an aneurism, and often of its size. Fain on the right 
side ia of little consequence, as an aneurism coming from 
the ascending aorta, and passing to the right, lies in front 
of everything, and already implicates the anterior chest wall 
hefore pain hecomes a prominent symptom. On the left 
side it ia different, and so-called rheumatic paina about the 
left shoulder ought to he most carefully inquired into, as 
they will often be found to depend upon an aneurism of 
the upper part of the descending aorta. In this situation 
also, if the aneurism is of any size, we frequently have 
either dilatation or contraction of the pupil ; hut this is 
always an inconstant symptom, and never an early one, it 
is therefore of leas importance than pain. Brasst/, spasmodic 
cmtgh, and vox anseniia, lead ua at once to the left edge of the 
sternum about the first interspace, just over the left end of the 
transverse portion of the arch of the aoi-ta where the left recur- 
rent winds round it. Dyspiuea, not accompanied with brasay, 
cough, or vox anaerina, aud not associated with any obvioua 
affection of the lungs or heart, should lead us to examine the 
upper part of the sternum with care, as it will not infrequently 
he found to depend upon pressure in the trachea or right 
bronchus by an aneurismal bulging of the first half of the 
transverse portion of the arch. In rare cases this bulging 
is strictly hmited to the posterior part of the vessel, and then 
a positive diagnosis is quite impossible, yet the signs and 
symptoms are even in these coses so well marked and peculiar 
as almost to make the probabiUty certain,' Aneurisms in the 
posterior mediastinum present the fewest symptoms of any, 
and are seldom even surmised until they produce pain by 
orosion of the vertebnc, or have become large enough to impli- 

• Tho casB or the late Earl St. Mmir will at once recti 
II. 1123 of tho Bd. Med. Journal for June 18r2, will h 
in which an uqnnll; BUC:csaful uttempt at diagQosis wu 
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cate the lung, or to interfere with the circulation through the 
azygoSy hemiazygos, ox vena cava aacendens. When an aneurism 
springs from the anterior portion of the ascending aorta it 
often passes to the left, and lying in front of the lungs, just 
above and in close proximity to the heart, it often escapes 
observation until by pressure it has produced very considerable 
disease of the lung. 

The diagnosis of abdominal aneurism is either very easy or 
the reverse. During a considerable portion of its course the 
abdominal aorta can be readily felt, and any alteration of its 
calibre distinguished by palpation. Should any tumour be 
perceptible, auscultation will usually reveal a systolic bruit 
solely; the second sound is never propagated into the ab- 
dominal aorta and a diastolic bruit is almost unknown.* 
When the tumour comes from the anterior surface of the ab- 
dominal aorta, no pain is ever complained of unless it arise 
very high up in its course, and almost or quite beyond the 
reach of palpation. Occasionally, however, flatulence and 
other symptoms of gastric disturbance are present, apparently 
depending upon interference with the innervation of the 
stomach. The immobility of a tumour during respiration is 
not, as was supposed by Dr Henry Kennedy, a proof of its 
aneurismal character ; it only shows that it is fixed by adhe^ 
sions or otherwise, but does not by any means prove that it 
is connected with the aorta. When the aneurism, however* 
arises from the posterior surface of the aorta, and especially if 
it be beyond the reach of palpation, we can only arrive at the 
diagnosis of the aneurism per viam exdusionis. By far the 
most distinctive symptom is the presence of severe neuralgio 
pain, at some times affecting the bowels, at others passing as 
a girdle pain round the body, or along the spine into the 
extremities, and otherwise unaccountable ; this pain, though 
tolerably persistent, is subject to variations like all other 

* The only recorded case of a diastolic murmur in abdominal aneurism, that 
I know of, is one narrated by Dr Wickham Legg in St Bartholomew's Hospital 
Reports for 1880, yoL xzi. p. 258, bat I myself have also met with one other 
similar case. 
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aneurisma! symptoms, and now and then disappears for months 
at a time ; tbia unaccountable disappearance may, in obseare 
cases, be regarded as to a certain extent confirmatory of 
the diagnosis of auenrism. Dr Beatty of Dublin Laa related a 
most instructive case of abdominal aneurism, in which the 
tumour lay between the crura of the diaphragm, and in which 
the character of the pain led ultimately to a correct diag- 
noais.* It is to ba regretted that in this case no percussion 
nor auscultation were instituted down the spine, for there can 
be little donbt that the nature of this case might have been 
thus ascertained with a fair amount of precision ; and this 
should never be omitted in any similar instance, as the dis- 
covery of a localised dulness or arterial whiz would materially 
aid the diagnosis of such cases. 

The course of an aneurism is usually chronic ; it may last 
for many years, till death takes place, either gradually by 
asthenia or dropsy, or more suddenly by the occurrence of 
cedema, gangrene, or inflammation of the lungs, or from rupture 
of the sac either externally or iuternaUy into one of the serous 
cavities or into a mucous canal. Death by pure asthenia i3 
comparatively rare, a gradually increasing marasmus being 
usually hastened to its fatal termination by the occurrence of 
some acute complication or intercurrent disease, or by rupture 
of the sac. On the other hand, rupture of the sac is not always 
immediately fatal; rupture into a serous cavity usually is so, 
but there are many cases oE so-called " weeping aneurisms " in 
which the sac communicates with some mucous surface, and 
occasionally pours forth small quantities of blood at irregular 
intervals for months or years. When the communication is 
with the alimentary tract, this leakage is not so obvious, 
except when so copious as to give rise to hrematemesis, a 
state of matters but rarely followed by recovery, and yet 
at least one case of tlua has been recorded.f But when the 
blood is poured into the respiratory tract, attention is at 

* Dublin HonjiUnl Roporla, vol. v. p. 1 66. 

t Oiiinluer's Clinital MotHdM, Edinburgh, 1663, p. 195. 
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once directed to this important symptom. In Mr Liston'a 
case the period which elapsed between his first copious 
Lffimoptyeis and his fatal hiumorrhage was five months, with- 
out any intervening hiemoiThage ; and Dr Gairduer has related 
a remarkable case, in which from the first leakage to tlie last 
fatal eft'usion, no less a period than five years elapsed, during 
which there were repejited slight attacks of hfcmorrhage.* 
But the most extraordinary eases of intennitteut hiemorrhage 
are those recorded as lia\4ng taken place from the external 
surface. Thus N^eligan relates the case of a ship carpenter, 
with an aneurism of the aorta opening cttemally about the 
second rib on the right side in front, which for more than a 
year discharged hlood at intervals ; sometimes so copiously 
and in so full a stream as to be with difficulty arrested. Three 
weeks after his last hiemorrliage his aneurism underwent a 
marked abatement, and he left the hospital declaring himself 
quite well.f Nor is this case unique ; several somewhat simi- 
lar having been recorded. Perhaps the moat extraordinary of 
these is one related to the late Mr Syme, by Mr Ramsay of 
Broughty-Ferry, of a man affected with aneurism of the arch 
and of the innominate, which ruptured opposite the cartilage 
of the third rib ; a stream of blood is reporUid to have issued 
somewhat thicker than a quill ; the patient, nothing alarmed, 
held a bowl to receive the contents of what he supposed to be 
a bloody boil, and even squeezed it with his chin to empty it 
faster; when he had lost about a quart of blood he fainted, and 
the bleeding stopptid. Four months subsequently he died 
of typhus, no new bleeding having occurred.* Thus even 
rupture of an aneurism, usually and rightly regarded as almost 
necessarily fatal, does not always make further treatment 
utterly hopeless j and if this be the case with a ruptured 
aneurism, with how much more hope ought we not to attempt 
the cure of one still unruptured. Nature unaided has not 

• Oairdner's Clinieat Medicitie, Edinborjib, 1892, p. C09. 

f Gtdkea' lUxata o/Om ffeart and Aorta, Dublin, ISM, p. £82. 

t MontMy Medical Journal, Jaoual? 1BG0, p. S9. 



CLINICAL LEGTUBES ON 

infrequently succeeded in promoting the cure of such cases ; 
and the medical art would surely be unworthy of the con- 
fidence reposed in it, were it incapable of following up and 
improving upon the hints afforded by nature even in tbia 
moat serious disease. For nature can only cure under certain 
conditions and in certain circumstances, but art can change 
the latter, and modify or fulfil the former. Art, therefore, 
properly directed, ought to cure more than nature ; and as no 
cases are utterly hopeless, even when left to nature alone, so 
all ought to be more or less hopeful when under the guidance 
of art ; and the more hopeful, the more intelligent the art that 
guides them is. The spontaneous or natui'al cure of aneurism 
is effected in three modes : — First, by sphacelus of the tnmour, 
the arterial opening remaining closed ; secondly, by obstractioa 
of the artery to which the tumour is attached ; and thirdly, 
by gradual occlusion of the tumour with tibrine, the artery 
to which it ia attached remaining pervious." The first mode of 
euro has only been produced as it were accidentally, and can- 
not be imitated by art The surgical treatment of external 
, is based upon the second, which is obviously inap- 
plicable to the treatment of 
large internal aneurisms. The 
medical treatment of internal 
aneuriszns seemed therefore to 
be confined to an endeavour to 
' bring about the third method 
of cure, but I hope to be able 
to show you that we have u 
fourth method, strictly scien- 
tific in its character, always 
ceitain to give relief, and 
which, if begun early enough, is sure to prolong life longer 
than any other method yet devised. Of the spontaneous cure 
of aneurisms of the aorta, I myself have only seen two 

• r«fa Hoilgsoi 
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instances. The first was a aniall aneurism, rather larger tlian 
a large walnut, wholly filled with a fimi, pale, fibrinous clot, 
and attached to the upper part of the ascending aorta, just 
where it passes into the transverse ; it was removed from the 
body of a man who had died from the fatty form of Briglit'a 
disease (large white kidney), and who had not at any time pre- 
sented symptoms of aneurism* The second case was that of an 
aged woman, an inmate of one of our eleemosynary hospitals, 
under the care of Dr Gillespie. In this case the tumour arose 
from the descending part of the aorta, just where it passes off 
from the transverse portion ; it passed backwards into the left 




Fifr 25. 

vertebral sulcus, and pressed upon the left lung, h^mon'hage 
from which, unconnected with the artery, but depending upon 
the disorganisation produced by the tumour, had proved fatal. 
The aneurism was as large aa an orange, was wholly filled 
with a laminated clot, and had presented none of the usual 
symptoms ; it had been, in fact, wholly nnsuspected. In this 
case the whole of the arch of the aorta was converted into 
bone, and was as firm as the handle of a walking stick.-f- 
Attemptfi have been made in various ways to produce tliis 

• Edinburgh MeiUral Jimniai. Jnly 1870, p. 82. 

t Both of tlieae preparations ara iti the Muscutn oF thv Royiil College ol 
Surgeons, Edinbttrgh. 
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favourable termination. Those depending for their success 
upon the employment of oidinary sedatives have so signally 
failed as to require no notice here. Even their use as pallia- 
tives has been unproductive of much heneiit, and the most 
powerful anodynes have been almost useless in relieving the 
excruciating agony which is so frequently au accompanimeut 
of tiiis terrible disease. 

Of all the more modern attempU to relieve or cure this affec- 
tion, there are six which seem worthy of mention, and the first 
I shall notice only because it ia modern, and not because its 
employment has been either markedly beneficial, or apparently 
deserving of imitation, but rather because its use in these days 
affords the strongest possible testimony to the dangerous 
character of the disease, and the ineEEcacy of the remedies 
hitherto employed, I refer to the Introddction of Fine 
Iron Wire into an aneurism with the view of providing an 
extensive surface upon which the fibrine might coagulate. 
Twenty-six yards of such wire were introduced by Dr Mur- 
chison and Mr Charles H, Moore, through a fine pointed 
canula into a saccular aneurism of tlie ascending aorta. Tlie 
treatment was unsuccessful, and it could hardly have beeu 
otherwise in the case referred to, as it was not employed until 
it was clear that the man had not many days to live. Why it 
was resorted to in such a case is not very obvious. The pro- 
posers of this treatment contend that their experiment showed 
that the principle upon which it was based was sound, and 
that further experiments are justifiable." But surely nothing 
could justify so hazardous an experiment except the full 
conviction that no treatment less dangerous was available; 
and to this 1 of course demur, as I think I shall have occa- 
sion to show that we have a treatment free from danger, the 
success of which completely precludes our recourse to any 
similar ejtperiments. Besides, this treatment is of course only- 
applicable to saccular aneurisms, and for these when dis- 
tinctly recognised, even though internal, we have a much leas 

Malicn-Chirunjic-U Traiisiuiiaiia, vol. ilvii, [i. 12P, LonJon, 1864. 
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dangerous and probably a more efficient curative agency in 
Electrolysis. Unfortunately, in regard to internal aneurisms, 
we can never be thoroughly certain that we have to do only 
with a truly saccular aneurism, and in any other the risk of 
embolism, though greatly exaggerated, is still so great that 
the employment of galvano-puncture in aneurism is chiefly 
restiicted to those cases of arterio-venous tumours termed 
'* cirsoid aneurism," in the treatment of which its use is most 
successful, but only so long as the arterial element prevails ; 
whenever the venous element is in excess I can say with 
perfect certainity that it is of no use, if the disease is of any 
extent In truly medical aneurisms, it is only available for 
the prevention of external rupture, for which — failing other 
means — it is admirably adapted, and therefore deserving of a 
short notice. Originally suggested .by Pravaz for the cure of 
external aneurisms, in the treatment of which it has had a 
fair measure of success, as may be seen by a reference to 
the tabular statement given in Ciniselli's memoir,* to which 
I need not now further refer. Its employment has been 
extended to thoracic and abdominal aneurisms by Ciiiiselli,f 
by Drs James and John Duncan,J and by Dr Decristoforis ; § 
these include eight cases of thoracic aneurism, in only one of 
which was any amount of success attained ; || the others were 
all unsuccessful; and one case of abdominal aneurism in 
which complete success seemed to be attained, but in which 
premature exertion was followed by the sudden death of the 
patientlF The results attained, therefore, in the treatment of 
internal aneurisms, have not been such as to induce us to 
hope much from galvano-puncture as a remedial agent in this 

* Sulla JSlettro-Puntura nella Cura degli Aneurinni, Cremona, 1856 ; and 
Edinburgh Medical Journal, April 1866, p. 926. 

fOp.ciL 

t Edinintrgh Medical Journal, April 1866, p. 920 ; and Angost 1867, p. 101. 

§ Aneurism dell* Aorta Ascendente TraUato colle^ EleUrO'Puntura, Caso 
Clinico, Milan, 1870, &c; and Edinimrgh Medical Journal, December 1870, 

p. 687. 

II Loc. cU. p. 540. 

% Edinburgh Medical Journal, p. 922. 
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class of disease, while the unavoidahle risks of embolism are 
»o great as to lead to its abandonmeDt by almost all as a 
curative agent in such cases. On the other hand, the ease 
and rapidity with which clots can be so formed, is such as to 
most certainly lead to its employment as a dernier ressort 
in all cases where an external rupture is imminent. For 
this purpose st«el needles are employed, about 5 inches in 
length, and of the thickness of 0'07 inch, or No. 16 of wire- 
gauge; of this the non-insulated portion measures 1| inch 
in length, while the insulated portion, or that covered with 
vulcanite (or ebonite), measure 3f inches in length. If the 
steel be not gilded, the positive pole is rapidly corroded ; but 
when the wire is of the thickness described, it is not acted 
on to BUoh an extsnt as to have its efficiency seriously 
impaired ; besides, when blood is the electrolyte, its corrosion 
results in the production of ferrous chloride, and, probably, of 
ferrous sulphate, salts which coagulate albumen and thereby 
increase the wished-for result.* Four cells of a Bunsen's 
battery are eff'ectual, and produce no pain, or only a bearable 
amount of it ; but as many as six cells sometimes produce so 
much pain as to render the patient incontroUable : f ao that 
if it should be thought desirable to use more than four cells, 
the patient ought to he placed under chloroform. 

The battery should have a continuous current, and the 
needles should be introduced from the same side, near the base 
of the external tumour, parallel to eacli other, and one or two 
inches apart. The number of the neeiUes employed may 
be multiplied, if the aneurism be large, and the action may 
be prolonged till pulsation ceases, or till gas can be clearly 
detected on percussion. A skince of about twenty minutes is 
usually enough for one application, and this may be repeated 
as necessary, according to the circumstances of the case. Such 
is a auccinct account n£ the method of employing galvano- 
puucture in aneurism, — a method of treatment not, however, 
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applicable to the cure of internal aneurisms, on account of tlie 
risks connected with it, but one which may certainly bo 
advantageously employed aa a means of prolonging life in 
exceptional circu instances. 

Last winter (1874-5) we had a very iuatructive example of 
the use, or rather of the inutility, of galvano-puncture in the 
cure of aneurism. 

Case XXXIU. — Alexander M'Intosh, a mason, aged 34, 
residing at Newport, File, admitted on 12th October 1874 to 
bed 10, Ward V., complaining of a pulsating tumour at the 
root of the neck, and another in the region of — and actually 
beneath — the right Bhoiilder-blade. He ia a hardworking man 
of temperate habits, with a comfortable house, and good family 
history, who had for a long time met with no more serious 
accident than a fall on his right elbow joint about six months 
before admisaioa About six weeks before admission he was, 
while at work, seized with a pain between his shoulders ; it 
was in itself of no consequence, and did not prevent his work- 
ing, but it attracted his attention to the spot. He discovered 
ft 3welliiig, which was as lai-ge then as on admission, and on 
consulting his doctor he was told to stop work and was sent 
into the Iloyal Infirmary. He has now no pain, only a stiff- 
ness over the right shoulder and upper pait of the chest. 
With the exception of an attack of fever, about ten years ago, 
which laid him up for two months, his health has always been 
good. He is a well-developed man in good condition, weight 
11 3t. 4 lb„ height 5 ft. 7 in., skin natural, temperature 98'4. 
For the last six weeks he has suffered occasionally from palpi- 
tation, and has a feeling of stiffness about the upper part of 
his chest in front. Both radial pulses are synchronous and of 
nearly equal force, though at times the right seems the feebler, 
pulse weak, 90 per minute ; above the right clavicle there is a 
lobulated bluish swelling, which commences a little to the right 
of the middle line and runs round the root of the neck to the 
back, about the middle of the clavicle it measures 3 inches 
across. Posteriorly in the region of the right scapula there 
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is a visible pulsation, the margins of which are ill-defined; 
beneath, the pulsation extends a little beyond the scapular 
angle ; iutemally, where it ia most prominent, it almost reaches 
tlie middle line ; externally, it reaches the posterior fold of the 
axilla ; and above, it rises to the level of the vertebra promi- 
nena, and mei^es into the swelling at the root of the neck. 
The colour of the posterior pulsating tnmour does not differ 
from that of the natural skin. On palpation the swelling over 
the clavicle feels soft, fluiil, and relaxed, except at one spot just 
above the clavicle, where a firm and more elastic tumour is to 
be felt. On placing the hand lightly over this soft swelling a 
purring tremor is felt, but no distinct pulsation until we presa 
deep enough to reach the elastic tumour just inferred to, which 
feels rounded and beats a little later than the apex of the heart. 
The pulsation postenorly is heaving, and lifts the scapula at 
each beat ; at its upper part there is to be felt a purring thrill 
similar to, but less intense than that in front Firm pressure 
on the elastic tumour referred to as projecting above the 
clavicle stopped the thrill both in front and behind, and 
greatly diminished tlie size of the tumour behind as well as 
the force of its pulsation. The cardiac apex beats in the fifth 
interspace, 3 inches from the middle line ; the cardiac pulsation 
seems to occupy a larger space than usual, but is not forcible, 
there is no visible pulsation in the episternal notch, but there 
is considerable heaving over the upper part of the right side of 
the chest. The cardiac dulness does not rise above the tMrd 
rib ; at the level of the fourth costal cartilage it commencce at 
the right margin of the sternum and extends across for a dis- 
tance of 5 inches. On the right side anteriorly the upper part 
of the chest is dull down to the third rib ; as low as the first 
interspace this dulness reaches the middle line, beneath that 
there is a space of about 2 inches to the right of the middle 
line where the percussion note ia more resonant than over any 
other part of the chest Posteriorly the whole right half of 
the chest is dull down to the lower angle of the scapula, 
beneath this there ia about 2 inches of normal resonance 
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gradually shading off into complete liver dulness. The per- 
cussion of the lungs on the left side is normal both in front 
and behind. 

On auscultating over the apex the first sound is found to be 
impure, the second unusually loud. Over the upper part of 
the sternum and the dull part to its right, we have a rough 
double murmur audible as low down as the fourth costal 
cartilage; here, however, we have only a systolic murmur 
followed by a second sound. In the pulmonary area the second 
sound is obscured by the diastolic murmur, but may be picked 
up by passing the stethoscope a little to the left in the same 
plane. The rough double murmur continues audible over the 
innominate, but over the rounded pulsating tumour above the 
clavicle only a loud systolic murmur is audible. Over the 
bluish lobulated venous tumour, especially close to the trachea, 
a loud purring whiz is heard, which is propagated ^o loudly 
into both carotids as to obscure any other acoustic phenomena 
which might be audible in theuL Over the upper part of the 
posterior tumour there is a loud whiz, over its lower part 
merely a systolic bruit. Over the left lung the respiration is 
vesicular, but somewhat feeble. On the right side the respira- 
tion is obscured by the murmurs described, except in the part 
beneath the scapula, where the respiration is vesicular but 
slightly higher in pitch than on the left sic^e, and the same 
remark may be made as to the respiration on the lower part 
of the right lung anteriorly. His other organs and systems are 
normaL 

Here we had apparently to do with an aneurism of the aorta, 
involving the innominate and the subclavian, with a bulging 
projection from the latter vessel which communicated with the 
veins of the neck, its history and mode of origin being obscure. 
It was impossible to decide, however, what the posterior 
pulsating tumour actually was. The patient was seen, and 
carefully examined by almost all of the physicians and 
surgeons attached to the Infirmary, but no definite opinion 
could be arrived at. It seemed to be either an aneurismal 
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dilatation of the posterior scapular artery, or a cirsoid aneurism 
involving it and its bntnchos ; there was no reason to suppose 
that it arose from the aorta perforating tlie chest posteriorly. 
In either of the two cases supposed, it seemed to be a most 
favourable case for galvano-punctiire, all the more that the 
pulsation could he almost completely eomnmnded by pruBSure 
above the clavicle. My colleague, Dr John Duncan, whose 
large esperieuce in regard to galvano-puncture ia so well 
known, waa kind enough to undertake the treatment of the 
case under my supervision, and continued it for more than six 
months. After each application of the needles the circulation 
in the tumour was commanded, and the pulsation of the 
tumour suppressed by a large bag of shot lirmly bandied 
over the supra-clavicular space. After each application the 
usual results followed, the development of a certain amount of 
gas and the consequent diminution of the pulsation, but it waa 
several months before any firm nodular coagula could be 
detected ; at last, however, these made their appearauce aud 
gradually spread, till we hoped that a cure of this part of 
the poor man's ailment was about to be secured. This hope 
waa however delusive, the coagula never accumulated and 
coalesced ; on the contrary, what seemed to be gained nt one 
e&ance was too often lost before the next, though they were not 
unduly postponed, but repeated as frequently as possible; at 
last he was discharged on 8th May somewhat improved, and 
the pulsation beneath the scapula somewhat lessened. I have, 
however, since that time seen him at liis own house in Xew- 
port, and found him verj- much as he was upon admission, all 
that seemed to be gained having been entirely lost* You will 
see then that this case fully bears out all that I have said in 
regard to this method of treatment, and that even in apparently 
the most favourable cases it is not much to be depended upon. 
Comparatively recently the Hypodermic Injection of 
Erootine has been recommeuded by Professor Lagenbeck of 

* Thia patient still survivBi in niucli the enme condition. Siaea his <lia- 
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Berlin as a curative agent in the treatment of aneurism, on 
the strength of two cases which were thus successfully treated 
by him. The first was an aneurism of the subclavian and 
innominate, in a man aged forty-five, a pulsatile swelling the 
size of a closed fist existing in the supraclavicular fossa of the 
right side, accompanied by excruciating pain in the right arm, 
and consequent sleeplessness. From the 6th of January to 
the 17th February 1869, injections of ergotine, varying from 
half a grain to three grains, were made at regular intervals of 
about three days ; and this treatment was followed by great 
improvement in the patient and considerable diminution of 
the tumour. The second case was a saccular aneurism of the 
radial artery, in a man aged forty-two. One single injection 
of ergotine caused complete subsidence of the tumour. Next 
day it returned somewhat, and slight swelling and infiltration 
could be felt in the neighbourhood of the puncture. By the 
end of eight days these had all disappeared, and not a trace 
of the tumour could be perceived.* Langenbeck is too well 
known as a careful observer to permit these cases to be 
ignored ; at the same time, if the action of ergotine be, as he 
supposes, on the unstriped muscular fibre, it is difficult to per- 
ceive how it could possibly have any effect in this manner on 
the larger tumour described, as the muscular fibres surrounding 
it must have been few and sparse indeed. It is possible that 
this treatment may have some effect on the small aneurisms 
of the smaller arteries ; but it seems impossible, for the reason 
stated, that it can have any effect on large aneurisms, espe- 
cially of the larger arteries. I have employed it repeatedly, 
and in one case continuously for many months, without 
observing the very slightest result, and this though the pre- 
paration was unquestionably active^ as evidenced by the very 
excellent results I obtained from its use in haemorrhages 
both in hsemoptysis and in epistaxis. It would, however, 
be unfair to omit allusion to this treatment in any treatise 

* Berliner KUnikKe WocheMchrift, March 1869 ; and Edinburgh Medical 
JaiimcU, November 1869, p 461. 
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purporting to present modern views of the treatment of 
aneurism. The preparation employed by Langenbeck was 
Bonjean's watery extract, diluted with three times aa much 
of rectified spirit and of glycerine; that which I employed 
was prepared in this country, and was undoubtedly active, 
both aa proved therapeutically and also physiolc^ically, one 
grain of the preparation liypodermically injected sufficing 
to stop completely the circulation in a frog for fully five 
min utes." 

pRBSSURB, as a mode of treating aneurism, ia of course 
wholly inapplioable to thoracic aneurism, and also, as a rale, 
to abdominal aneurisms. One case of abdominal aneurism 
has, however, been recorded by Dr William Murray of New- 
castle-on-Tyne, in which pressure of the aorta immediately 
above the tumour was successful in curing the disease. The 
first attempt in this case, a man aged twenty-six, failed ; on 
the second attempt the patient was kept for five hours under 
chloroform, and pressure was fully maintained by a properly 
constructed tourniquet, The result was that in three months 
the patient was at hia work as an engine-fitter, perfectly 
cured ; the aorta beneath the tumour, the iliac, and the femoral 
arteries, being quite pulseless.f Cases in which this mode ol 
treatment is available must certainly be very rare, but it is 
proper to bear it in mind as a remedy capable, in fitting cases, 
of producing a much to be desired result in a very short time. 

The treatment which has, however, for long been deemed 
the most suitable for internal aneurisms is that denominated, 
from its strongest advocate, Valsalva's Treatment, though, 
as we learn from Morgagui, Albertini had an almost equal 
predilection for its use. This, when puslied as far as its 
originator desired, consisted in weakening the patient by 

* Vide a i>«per by the lata Dr Hiraclifeld, on The Action of Ergot and 
Ergotine, in the Medical J'rtas and Circular, Fabniary 1870, p. 13B. 

t Midica-Chimrgical TraTotKluna, voL xlviL p. 187, Loudon, 188*; utd 
Mfdical Timts and OaietU, April 1S66, p. 383, io which ia a fnrther report of 
thocnse, showiugthcoaretohnra been cooiplete. F^iiUalao The Rapid Cttr* t^ 
i^n^tu-^mby WUliani Murray, M.l>., M.li.O.r. Lomt. : J. k A.ChiircMll,IS71. 
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repeated bloodlettings, and by gradually disminishing his 
meat and drink till only half a pound of pudding was taken 
morning and evening, with only a measured quantity of 
water ;* so that at last the patient was so much reduced that 
he could not lift his hand from the bed in which, by Valsalva's 
orders, he lay from the commencement of the treatment. 
After this the quantity of nutriment was gradually increased, 
till the patient's strength was restored. That this treatment 
has been useful in certain cases we have the testimony of 
many physicians, and it can hardly be thought necessary 
now-a-days to adduce seriatim evidence in favour of a prac- 
tice originally suggested by Hippocrates,"!" and which after a 
varying fashion has kept its place in therapeutics ever since.| 
In recent times this practice was attempted to be revived in 
Edinburgh by the late Dr Bennett, who expressed his deter- 
mination to treat his next case more vigorously ; because a 
former patient, after forty days' treatment, during which he 
had been repeatedly purged freely, twice had a dozen leeches 
over the tumour, was once bled to ix\j, and several times to 
syncope, besides being kept on extremely low diet, including 
3ij of steak and iij of bread for dinner, yet retained sufficient 
bodily strength to walk two hundred and fifty yards to the 
nearest cab-stand on his way from the city. § But, in spite of 
its occasional success, modern physicians have almost unani- 
mously agreed to discard it, and, as we have seen, have 
adopted the most hazardous procedures rather than have 
recourse to it. And this arises from two reasons, the first of 
which, and that really the least important, is the very great 
difficulty with which it can be carried out. In hospital 
patients it is all but impossible to do so efficiently, on account 
of the childish selfwill of the patients, and the facilities they 
have for transgressing; it is only among the better classes 

* Morgagni, De Sedibus et Cauais Morhorum, Letter xvii. Art 80. 
\ De MorbiSj lib. i., n. 10. So Hodgson says, the reference and the fact 
seem both doubtful ; possibly he may found upon the 6th Aphorism. 
X Vide Hodgson, op. eU. p. 145, &c. 
§ Monthly Mediccd Journaly 1850, p. 169. 
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LECTURE XVII. 



ON THE TREATMEKT OF ANE0E13M BY IODIDE OK POTASSIDJi. 



Gentlemen, — Of all the various modes of treating internal 
aDGurisin, there is not one hitherto mentioiied which ia not 
attended vrith considerable risk or danger except Mr Tufnell's 
plan of perfect rest, while the advantages to be derived from 
some of them are, to aay the least, very problematical. But 
the treatment by Iodide of Potassium, of which I shall now 
speak, is perfectly safe and free from all risk, and it is equally 
certain to afford I'elief, at least I have not yet seen any caso 
where relief was not attained, though naturally enough that 
relief is not always to be got instantaneously, but requires UiG 
treatment to be continued for some time. It also relieves the 
pain and all the other symptoms of aneurism more rapidly 
aud more effectually than any other treatment, apart even 
from the powerful agency of the recumbent posture ; and 1 
the time it has been in use it has given greater and more peM 
manent relief to a latter number of cases of aneurism than 
any otiier mode of treatment whatever. Indeed, the relief t 
the pain and other symptoms is so great and so speedilj 
obtained, usually from the action of the drug alone, that it ii 
often difficult to get the patient to submit to any restrictions 
Besides, it is not always necessary. I was acquainted with i 
gentleman who iu 1868 had a very large and forcibly pulsati 
aneurism arising from the aseendiug aorta aud passing to t 
right side, who was permitted to go about in muderatiou 



DISEASES OF THE HEAKT. 405 

during the whole period of his treatment, and in whom, never- 
theless, the larger portion of the sac became consolidated, so 
that in 1871 he had only a comparatively feeble pulsation 
in its upper part. This gentleman continued the treatment 
steadily for an entire year, and continued to take the iodide at 
intervals. He was so well that for two autumns he shot regu- 
larly on the moors. He was so active that is was almost 
impossible to restrain his movements, yet he received so much 
benefit that there is every probability that the adjuvance of so 
powerful a remedy as the recumbent posture would in him 
have promoted an almost perfect cure. His unrestrainable 
activity at length cut him off, for after a convalescence of five 
years he insisted on going salmon fishing, and stood for a 
whole forenoon up to his waist in water on a cold autumn 
day, wielding a heavy salmon rod. The natural result oc- 
curred, he had an enlargement of his aneurism, a series of 
fainting fits, and a serious illness, from which he at length 
recovered not much the worse apparently. Hardly conva- 
lescent he went off to business, caught a fresh cold, which con- 
fined him to bed, and about a week afterwards he ruptured 
the aneurism in a fit of coughing, and died. 

I need hardly say that aortic aneurism, even of considerable 
size, is not always incompatible with an active life. A few 
years ago there was said to be in Dublin a prize-fighter by 
profession, who had a large aneurism projecting through his 
sternum ; yet he suffered so little that he continued to main- 
tain himself by his repulsive calling, only taking the pre- 
caution to put an iron cage over the tumour when he went 
to battle. And one of the cases subsequently related, for ten 
years maintained himself as an hotel porter, with a large 
aneurism projecting through the walls of his chest So that 
mere continued immunity from suffering, and capacity for 
exertion, prove nothing. But when we find a drug reliev- 
ing suffering, mitigating every other symptom, and restoring 
capacity for exertion when lost, and that not occasionally, but 
in almost every case in which it has been fully tried, all who 
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know anything of aneurism will agree with me that it mnat 
be a remedy deserving of the fullest confidence. Further, 
when we find, as we do find, that this remedy is capable of 
producing these favourable results apart from any adjuvance 
of diet or posture, our confidence in the truly remedial char- 
acter of the action of the drug must surely be confirmeil, 
especially when we find its curative action to be founded on a 
Btrictly physiological basis. 

As has been so often the case in medicine, the adoptioa of 
this mode of treatment has not been the result of any specu- 
lative ideas as to the nature of the particular disease, or tha 
actions of the special remedy, but has been entirely based 
upon empirical observations — observations so opposed to all 
our preconceived ideas on both of these points, that for long 
it was impossible to give any intelligible explanation of them. 
The late Dr Graves of Dublin, facile princeps of all oar 
clinical writers, was the first to direct attention to the bene- 
ficial action of large doses of iodide of potassium in painful 
rheumatic afl'ections of the fascise and nerves ; and it is now 
many years since the late Mr Craig, formerly of Katho, 
informed me that a patient of his, while being treated with 
that remedy in dozes of seven grains thrice a-day, for con- 
comitant rheumatism, had obtained complete relief from the 
neuralgic pains arising from a large aortic aneurism. It 
struck me at the time that the unexpected relief was perhaps 
not accidental, and that the treatment was worthy of further 
trial No opportunity, however, occurred to me of putting it 
to the teat.* Meanwhile, about 1859, a Pole presented him- 
self to M. Nelaton, with a tumour in the lower part of tUo 
neck, which had been recognised by MM. Bouillaud, Andral, 
and Ceau as an aneurism of the innominate implicating the 
aorta. He stated that while in Warsaw his sufferings had 
been much relieved by the use of the iodide of potassii 



* I niny snj, however, that I bad nlread; treated, and waa nbout to paU 
my Ihwfl first macs, XXXVI., XXXVIL. slid XXXVIH.. before I I 

«i'i|ujiulwl with the history of the trentmeut about to hn uairutej. 
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M. Nelaton took the hint, and continued the remedy, the 
result being, to his great surprise, a notable amelioration of 
all the symptoms, with almost complete disappearance of the 
tumour, so that the Pole returned home in a satisfactory state 
of health. M. Bouillaud was the next to follow out this plan 
of treatment in four cases which he has related. One was a 
female, with an aneurism of the carotid the size of a pigeon's 
egg; she had fifteen gi*ains of the iodide of potassium for 
several days, and afterwards thirty grains a-day for two 
months. At the end of this period the tumour had dimin- 
ished so much that it might be considered to have completely 
disappeared. The second case was an aneurism of the 
brachiocephalic trunk and aorta in a male, which, under the 
same treatment, underwent considerable displacement and well- 
marked diminution in siza He was still under treatment when 
these cases were published. The third case was one of a large 
aneurism at the point of origin of the carotid and subclavian 
in a male, which was considerably diminished in size in a few 
weeks, under the same treatment ; and the fourth case was a 
carotid aneurism in a man, which had also almost completely 
disappeared in a few weeks, under the same treatment* 

It is somewhat singular that, while this problem was thus 
being experimentally worked out in our Western hemisphere, 
an independent observer in the Eastern one, having had his 
attention casually directed to this peculiar action of iodide of 
potassium in aneurism, was also empirically investigating the 
subject with no less remarkable results. On commencing 
hospital duty in August 1860, Dr Chuckerbutty f of Calcutta 
found in the wards an Irishman, aged fifty, afflicted with 
a harassing cough, accompanied by profuse expectoration 
which remained unrelieved by any treatment until a solution 

* These cases are referred to in Dr Roberts' paper, presently to be quoted ; 
they are detailed in the Clinique Europiene for July and August 1859. M. 
Bouillaud*s cases are also quoted by the Union MidicaU of 8th March 1859, as 
having been contained in a clinical lecture published in the OaaeUe des Hqpitattx 
of the same year. 

t British Medical Journal^ 19th and 26th July 1862. 



408 



CUtTICAL LECTURES ON 



of iodide of potassium, id decoctiua of cincliona, was empTojet 
Coincident with the relief to the cough thus obtained, Dr 
Chuckerbutty was astonished to find that an aneurism of 
the ianoiuinate, from which this mau also suOered, became 
gradually solidified. This aneurism projected above the ster- 
nal notch, and was at first the size of a walnut, with thin 
walls, aud readily emptied ; it grew steadily upwards into the 
neck, passing beyond the median line, till it attained tim size 
of au oninge, subsequently becoming hard and consolidated 
under the use of the remedy referred to. Some months after- 
wards the man died of an attack of bronchitis, and the anenr- 
ismal sac was found to be as largo as a pear, filled with dense 
coagula, which left niia-ely a narrow channel on their outer 
aspect, through which the right carotid and subcluvian com- 
municated with the aorta. Suspecting that there might be 
some causal connection between tlie remedy employed and the 
curative result so unexpectedly attained, Dr Chuokerbutty 
proceeded to treat several other cases of aneurism in the same 
manner, and of these lie lias related three. In the first of 
them, a man, aged forty-seven, with an immense aneurism of 
the aorta, great temiwrary relief was obtained from the use of 
• four grains of the iodide of potassium thrice a day. This 
treatment was continued from 7th December to 12th January 
when death occurred from rupture. Three hours after death 
the sac was fouud filled with dense solid coagula. In the 
second case, also a large aortic aneurism in a male, though 
under treatment for less than tliree weeks, there was so great a 
temporary amendment, that the man thought himself cured, 
and insisted on leaving the hospital to spend Christmas with 
his friends. He did not return till after the lapse of more 
than three months, and tlien liis symptoms were all intensely 
aggravated, and he died in three days. The third case was 
that of a man with an aortic aneurism, projecting as a dome- 
shaped tumour, two inches in diameter, through the sternum. 
Various remedies had been previously ineffectually employed 
in this case, but, under the use of iodide of potassium inter- 
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nally, Rlong with the application of tincture of iodine externally 
over the tumour, the patient steadily improved, the thoracic 
pain disappeared, the swelling diminished, the btmoptysis 
ceased, and the patient ate and slept like any other man. He 
was still under treatment when the paper was sent home for 
publication. Dr Chnckerbutty points out that the conaolida- 
tioQ of the contents of the aneurismal sac is the important 
fact in tlio histories of these cases, and contends that this pro- 
bably depends upon some hitherto unsuspected action of the 
iodide of potassium on the blood ; and this opinion seems also 
to be shared by Dr Roberts of Manchester, to whose inter- 
esting paper I shall now refer. 

About the beginning of 1862, Dr Roberta was consulted by 
Mr T. Windsor in regard to a case of aneurism, and Ms atten- 
tion for the first time directed to the important remedial 
action of iodide of potassium in that disease. The case was 
that of a lady, aged twenty-nine, who had an aneurism of the 
aorta, implicating the origin of the innominate ; there was 
excessive pulsation at the lower part of the neck on the right 
side, repeated slight attacks of htemoptysis, occasional loss of 
voice, dysphagia, constant troublesome cough, with scanty ex- 
pectoration, and recurring paroxysms of pain and dyspnoea so 
severe as to compel her to get up and walk about. Under a 
regulated diet and strict confinement to the recumbent pos- 
ture, her condition steadily became aggravated ; she became so 
weak and emaciated as to be unable to leave her room, and 
the right clavicle began to project half an inch beyond its 
natural level, while the pulsation was much increased. In 
April 1863 she was put upon iodide of potassium, with the 
view of relieving the severity of the pain, and this object 
having been attained, the remedy was discontinued, after 
having been employed for only one week. At last, in July 
1862, when she was so much worse that death seemed not 
far off, Mr Windsor put her upon five grains of the iodide of 
potassium thrice a-day, subsequently increased to ten grains, 
aud again reduced to five on account of the occurrence of 



410 



CLINICAL LECTURES ON 



violent salivation. This latter dose agreoJ, and the p&tient 
continued taking it up to thci time of the publication of the 
case,* the result of the treatment being a rapid subsidence of 
all the general symptoms, complete cessation of the cough, 
pain, dysphagia, and hforaoptysis, while the patient gained 
ilesh and strength, and, in a few months was able to walk 
six miles, the clavicle having subsided to its normal position. 
Dr Kobertsf subsequently treated in the Manchester Itoyal 
Infirmary a mole patient, aged thirty-nine, in whom the first 
bone of the sternum and its vicinity were the seat of heaving 
pulsations, while in the second left intercostal space there 
existed a conical, soft, pulsating elevation, projecting about a 
quarter of an inch, and with a base the size of a shilling. 
I Over the bulging parts there was an area of dulness, mea- 

I auring transversely tour inches and a half, and vertically tliree 

I inches and a half. There was pain in the left side of the 

I head and shoulder, dyspncca, dysph^a, and some cough. 

I The patient was put upon a restricted allowance of fluids, and 

L had five grains of iodide of potassium given him tlirice a-day. 

^^^H^ In three days the dose was raised to seven and a half grains 
^^^^1 thrice a-day ; and in six days the patient expressed himselt 
^^^^H as much better, bis pain gone, and the cough and difiiculty of 
^^^^1 breathing less troublesome. The dose of the iodide was tbea 
^^^H raised to ten grains thrice a-day, and after seventeen days' 
^^^H treatment, the pain, dysphagia, and dyspnoea were quite gone ; 
^^^H the soft pulsating tumour had entirely subsided ; he was 
^^^H allowed to get up, and his restrictions were relaxed. The 
^^^^1 dose was now increased to fifteen grains, and after twenty-fiva 
^^^^1 daya' treatment, to twenty grains, thrice a-day ; but after this 
^^^^1 dose had been continued for about five days, it had again to 
^^^H be reduced to five grains, on account of the supervention of 
^^^H diarrhwa. The bulging was decidedly less, the area of dul 
^^^r ness reduced to three inches and a half transversely, by two 
P inches and a halt vertically; the elevated tumour had quite 

I disappeared, and the general pulsation was almost gone, but 

ft • Fide SrUuli Slaliml Jaumal for 21tli Jiiuuniy 1S83, \ Lot. eit. 
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the enlarged superficial veins, and the stridulous voice, still 
remained to show that the cure was not complete. In this 
case decided emaciation was the concomitant, if not the result, 
of the treatment. Dr Roberts* also relates a case which 
occurred under the care of his colleague, Dr Wilkinson, of a 
large thoracic aneurism in a male, projecting in the neck as a 
tumour the size of a child's head, extending from the left 
clavicle to the angle of the jaw, and apparently about to burst. 
Fifteen grains of the iodide of potassium were administered 
thrice a-day, the pain was lessened, and the growth seemed 
stayed, but the patient died in seventeen days from gangrene 
of the lung, the effect of pressure upon the left pneumogastric 
nerve. The sac was found lined with coagula, and a large firm 
blanched clot, attached by a broad pedicle to its upper part, 
floated free within it. 

I myself have employed this method of treatment during 
the last eight years in a very considerable number of cases, 
with unvarying success so far as the relief to symptoms is con- 
cerned, and with such favourable results as to retarding the 
further progress of the case, and even in some cases promoting 
an apparent cure, as certainly stamp this treatment as one of 
the most efficient hitherto propounded for the relief of this 
intractable complaint ; while it has certainly the not despicable 
property of being uninjurious to the patient in any respect. I 
shall give a selection from the cases treated by myself, bring- 
ing them down to the present date, so far as known. 

Case XXXVL — Peter Eice, a mason, aged 39, admitted into 
Ward III. on April 29, 1867.f Patient has never had rheu- 
matic fever, but for the last five years has been subject to 
rheumatic pains in his hip, leg, and back, which are generally 
severe, and are most apt to recur in the changeable weather of 
spring. He has been in the habit of drinking pretty freely. 

* Vide British Medical Journal for 24th January 1863. 

t This case was primarily under the care of Dr Warbnrton Begbie, acting for 
Professor Laycock, and was transferred to my care when the clinical wards 
were closed, at the end of the summer session of 1867. The case is partly con- 
densed from the Report in the clinical records of Ward 111. 
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About twelve months before admission he fancied he was over- 
wrought, and when he got home, he found he could not take a 
deep inspiration freely ; he also felt a sharp pain at a point 
about two inches to the right of and a little above the left 
nipple. This pain has continued ever since, and has latterly 
increased considerably. It is stationary at the part described, 
but when more severe than tianal, it spreads upwards to the 
arm-pit and shoulder, and down the left arm to the wriat, 
occasionally extending downward to the scrohiculua cordie, and 
sometimes striking sharply through to a corresponding point 
in the back. It is specially apt to be severe at night, prevent- 
ing him from sleeping, and is very annoying when it affects 
his hack, as he cannot lie in any other position than suptue. 
He has occasional fits of dyspotea, and it is always painful 
fur him to take a full inspiration. He has also some difficulty 
of swallowing. He is much troubled with palpitation and a 
distressing feeling of pulsation, and these sensations annoy 
him most when the pain is severe. At such times he obtaina 
some relief by relaxing the respiratory muscles by stooping 
forward and leaning against a wall or other support, with his 
hands and arina extended. About a week ago his symptoms 
had increased so much that he was obliged to cease working 
altogether, Hia appetite is good ; his bowels generally con- 
fined. On percussion, the heart seems of normal size; its 
pulsations are distinct, and in their ordinary situation; the 
first sound is normal, the second accentuated. The right 
radial pulae is fuller than the left About three years ago 
the patient had musoe volitantes, lasting off and on for about 
two years, appearing only for a few seconds each time ; and 
still at times he cannot see things at a distance so well as ha 
thinks he ought, and the letters seem to swim before him when 
reading. His left pupil is slightly dilated. Some time ago he 
also had tinnitus aurium. His left cheek is often fiushed, and 
at times he feels it wanner than the other. His lung sounds 
are normal, hut he has an imi}erfect, hard, clinking cough, 
without expectoration. He also frequently perspires without 



DISEASES OF THE HEART. 413 

any apparent cause. There is a slight bulging of the walls of 
the chesty between the second and third ribs, at the left edge 
of the sternum, extending into the manubrium stemi, and 
gradually declining all round within an area equal to that of 
the mouth of a tumbler. Over this space there is dulness on 
percussion, and a distinct sense of liquid pulsation. Within 
this region the heart-sounds are also extremely distinct, but 
there is no bruit. 

Twenty grains of iodide of potassium were ordered to be 
given three times a-day, and a belladonna and opium plaster 
was applied over the tumour. About a month after, on the 
23d of May, as the patient fancied he was not improving, the 
iodide was omitted, and a precisely similar dose of the bromide 
of potassium was substituted for it. At first the patient 
fancied the change of remedy had done him good, for he had 
less pain, and got more sleep; but this improvement was 
apparently of short duration, even though the dose of the 
bromide was subsequently increased to thirty grains thrice 
a-day, for on the 7th of June the iodide was again recurred to 
in doses of twenty grains thrice a-day, with the addition of 
one-twelfth of a grain of iodine in each dose. On the 17th of 
June, it is stated that " there is more pain over the aneurism, 
and he feels his left hand benumbed. The swelling seems to 
have increased in size since the 15th instant." On the 7th of 
July, however, it is entered that he " states that the pain in 
his breast and down his arm are not nearly so bad as they 
used to be, so long as he is quiet in bed ; but when he rises 
and walks about, they become even worse than before." The 
patient continued to wear the belladonna plaster, but on the 
7th of July the iodide was omitted, probably on account of 
coryza, which, though not recorded, the patient told us he 
suffered from about this time ; and on the 8th the following 
pills were prescribed : — 

Bi Extr. aloes aqnosi, gr. j. 
„ colchici acetic, gr. j. 
Mass. pil. hydrarg. subchlor., gr. \j. Misce. 
Fiat Pil. Mitte tales x^. Sgr., One night and momiog. 
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There is no further record in the books of Ward III. as to 
the iodide being again resumed, and I am not aware whether 
it was or not ; I believe, however, that it was. The last entry 
is on 18tb July— "Thinks himself easier to-day." 

On tlie iBt of August the patient was transferred to Ward 
VII., and placed under my care. He was at once placed upon 
thirty-grain doaea of the iodide of potassium three times 
a-day, and these doses he continued to take without intennis- 
fiioQ up to May 1868, with continually increasing benefit, and 
without the production at any time of the slightest unpleasant 
symptom. For several months he also continued to wear a 
simple belladonna plaster over the tumour, but at last it 
blistered him, and produced so much eczematous eniption each 
time it was attempted to re-apply it, that it had to he discon- 
tinued. On coming under my charge he was strictly confined 
to bed, and for long he lay entirely on his back, that being the 
only position in which he found always comparative, and 
latterly, perfect ease. He was only allowed to get up and 
move about for the first time about three weeks before his dis- 
missal, on the 2d of April. He wfis placed upon fish diet at 
firet, meat being suUsequently given when be tired of the fish, 
but he was at all times carefully warned of the necessity 
for strict moderation both in eating and di-inking ; water, 
small quantities of tea, and milk for supper, being the fluids 
supplied. With all this care, and notwithstanding the large 
doses of the iodide administered, his progress at first was 
extremely slow, but it was steady. In a clinical lecture given 
on his case on the 19th of November 1867, 1 find it stated, 
" there is no longer any tumour visible, and it is only on care- 
ful examination that you will discover any pulsation ; he is so 
far recovered that he is a little inclined to be rash, and to move 
about quickly in bed, or even to turn upon his side ; but upon 
tliis the pulsation instantly returns — a sufficient warning to 
him that he is not yet cured." Indeed, it was not till the begin- 
ning of March 1368 that he was able to move about freely 
without discomfort, or any return of the pain or pulsation. 
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On the 1st of April 1868 I had the pleasure of exhibiting this 
patient before the Edinburgh Medico-Chirurgical Society, just 
previous to his discharge from hospital, when its members had 
an opportunity of observing the complete subsidence of the 
tumour described, pulsation being only obscurely felt in the 
situation where it formerly existed ; they also heard the man's 
statement that his pain, dyspnoea, and dysphagia were gone ; 
and they were able, from his healthy and energetic appearance, 
to form some idea of the importance and value of this mode of 
treatment. 

A year afterwards, 1869, I reported to the Edinburgh 
Medico-Chirurgical Society as follows : — Peter Eice, labouring 
under aneurism of the aorta, has been repeatedly under 
observation during the past twelve months. When first dis- 
missed he acted as a night- wat<)hman for a month or two ; he 
was then appointed to an institution for the care of orphan 
children, and he walked about with them, and took them to 
and from school ; latterly he set up a small shop as the easiest 
means of making his liviug. He continued to take the iodide 
of potassium, latterly more irregularly ; he continued quite as 
well, quoad the aneurism, as when dismissed ; there was the 
same dull thud as formerly in the second intercostal space, but 
no pain, nor was any uneasiness ever complained of.* 

Bice continued to present himself occasionally, till at last, 
after a longer interval than usual, I found him in his working 
clothes busy laying pavement on the street. He continued to 
employ himself at his old trade of a mason for two years, and 
his ability to pursue this laborious occupation for so long and 
without suffering, is sufficient proof that the relief obtained 
was not illusive, but a real and decided amendment. And 
surely it is something akin to a cure to be able to restore to so 
much usefulness one who so short a time previously had been 
crippled by the agonies of so terrible a complaint as aortic 
aneurism. At last Rice died suddenly in the summer of 1872, 
while working in the Botanic Garden here ; he caught a bad 

* Edinburgh AfediccU Journal, July 1869, p. 47. 
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cold acme weeks previously, and, thinking and feelinj}: himself 
quite well otherwise, he continued at his work as a labourer 
up to the moment of liia death, the immediate cause of which 
was haamorrhage into the pericarjinm, from a very minute 
rent at a comparatively thin part of the aneurism just where 
it sprang from the aorta. The aneurism iteelf was the size of 
n small cocoa-nut, everywhere dense and firm walled, except 
just where the rupture took place; it contained only post- 
mortem clots.* 

My next caae, though more obscure lo its diagnosis, was 
even more immetliately satisfactory iu its results. 

Case XXXVII. — John Kerr, a seaman, aged 26, admitted 
into Ward VII. on October 22, 1867. He states that he 
has been ill for eighteen montha, dating his illness from the 
privations to which he had been exposed when on an Arctic 
voyage, and the strenuous exertions he was, wlille in an 
enfeebled condition, obliged tu make in hauling the boats over 
the ice and frozen snow. While in America he haa been 
somewhat roui^hly handled for various diseases with whicli he 
was supposed to be atllicted. At last the dit^nosis culminated 
in that of aneurism of t!ie abdominal aorta, and to get relief 
from this he crossed the Atlantic, and presented himself at 
the surgical wards of the Royal Infirmary here, and from these 
he was transfened to my care. He complained of intense 
pain in the scrohiculus cordis extending through to the back, 
and passing round both sides. On examination, a tnmour 
could be obscurely fult a little below the sternum, and just 
under the edge of the right ribs ; this was more distinctly 
perceived, falling, as it were, into the hand on turning the 
patient over on his left side ; and iu the situation referred to 
a loud bruit was to he heard with the stethoscope. Notwith- 
standing the obscurity of the diagnosis in this case, it was 
considered right to place this man under the iTifluenoe of iodide 
of potassium, as a treatment likely to be useful, whether the 

* The prepnration ii in the Miuvnm of the ttoyal Collego ot Snrgeoiu^ 
EdiDburgli. 
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tumour was solid, or was really an aneurism. Accordingly 
he got thirty-grain doses of the iodide of potassium twice a- 
day ; he was placed on fish diet, a restricted amount of fluids, 
and confined to bed. The result was most encouraging ; he 
got almost immediate relief from the agonising pain, while 
the uneasy pulsation felt by the man himself was also at 
once considerably lessened, and the force and fulness of the 
radial pulsations, as observed by us, seemed to be also greatly 
diminished. He continued steadily to improve ; in a few 
months the tumour and bruit had completely disappeared, 
and on the 22d of January 1868 he was dismissed at his own 
request. He considered himself so well, that he engaged for 
a short voyage for the purpose of testing his reacquired 
health before finally proceeding to soel This case is one, the 
obscurity of which is patent to all, and I am not disposed to 
press the diagnosis of aneurism ; nevertheless, the symptoms 
pointed strongly in that direction, while the success of the 
treatment, and the manner in which the relief was obtained, 
seemed also to confirm it 

A year afterwards I reported the subsequent history of this 
case as follows. John Kerr, supposed aneurism of the ab- 
dominal aorta, left for a trial voyage, but never returned, and 
was given up as lost, and probably dead, when, in January 
1869, the nurse got a letter from him dated Australia, and 
saying that he was now so well, nearly a year after his dis- 
charge, that he was about to give up the sea and go to the gold- 
diggings.* Since then I have heard nothing of this patient. 

The diagnosis in the next case was more unequivocal, and 
his history now also includes the post-mortem appearances, so 
that we know exactly what he did labour under, and to what 
extent it was remedied. 

Case XXXVIII. — James Wilson, aged 44, a mason from 
Newcastle, admitted into Ward VII. on August 31, 1867. 
About nine montlis before admission this patient began to 
have occasional attacks of lightness in the head, accompanied 

* Edinburgh Medical Jounwl, July 1869, p. 48. 
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witii a flashing of ligLt before liia eyes. These attacks e 
ou usually wliile he was at work, and obliged him to eit i 
for a little to recover himself. At iirat they occarreil c 
twice a-day, but they soon became more frequent, and Ii 
always felt much weaker after them. During these attacks li 
suffered from profuaa perepiration. About the same time Ul 
patient began to suffer from •' beatings " in his abdomen, in flj 
left side of his chest, aud on the right side of his neck. Jj 
the last-mentioned place a swelling appeared, which gave hfl 
great uneasiness, and produced a choking sensation. He cor 
suited various medical men without relief, and at last came t 
Edinburgh, as already stated. On admission, it was foun 
that be hrtd no radial pulse in the left arm, but there ws 
nothing to account for this, the " beatings " on the left aid 
being apparently merely cardiac palpitation ; on the otU 
hand, those in the abdomen, and ou the right side of the MB 
had each an abnormal and evident cause. About the lowi! 
part of the epigastric region, towards the left side, aud lyin 
close above the aorta, the course of which could be distiuotl 
traced, a tumour, the size of a small orange, could be distinotl 
felt pulsating itself, and not merely moved by the arter, 
beneath it; over this tumour a loud systolic bruit could h 
heard. On the right side of the neck there was also m 
evident pulsating tumour, extending up into the neck b|| 
the sterno-clavicular articulation, and towards the mesian Htt 
This tumour was somewhat larger and longer than that i 
the abdomen, resembling in shape a large kidney potati 
Upon any excitement, and especially when the man was q 
and walking about, its size increased considerably. No dii 
tinct bruit was heard over it, nevertheless it was evidently i 
aneurism implicating the innominate, subclavian, and i 
arteries. He was at once placed upon thirty-grain dot 
the iodide of potassium twice a-day, which he continual 
take steadily, with occasional intei-missions, during Ids 1 
ment, and a diet and regimen similar to that already deBC 
were presi'ribed for him ; but ns hia symptoms were DoJ 
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severe, strict recumbence was not insisted upon, and he was 
allowed to go to chapel every night. The iutermiasiona in 
tlie use of the iodide were necessitated from the circumstance 
that it was not srj well borne hy him as by the other two 
patients ; every now and then pain in the stomach, or severe 
headache, giving warning that it was time to atop it These 
symptoms, however, always abated after leaving off the 
medicine for a day or two. His appetite was always good, 
but Lis bowels required to be regulated by medicine. No 
immediate effects were observed from the remedy, but after 
the lapse of some months, the abdominal aneurism was found 
to be quite firm and solid to the feel, while the bruit had dis- 
appeared, and could only be reproduced by pressing somewhat 
strongly with the stethoscope. After a time the aneurism in 
the neck ceased to swell out when he walked about ; it also 
gradually became firmer, and he no longer suffered auy incon- 
venience from it. The coats of the arteries in this position 
seemed to have undei^oiie fusiform dilatation, and it appeared 
doubtful whether further treatment would he of any avail 
His health was, however, much improved; lie no longer had 
auy disturbing pulsations ; and thougli he occasionally suR'ei'ed 
from lightness in the head, and dazzling flashes of light, his 
condition was unquestionably better tlian it had been, and 
considering his inveterate aneurismal diathesis, he probably 
reaped as much benefit from the treatment as was possible 
under the circumstances. 

A year subsequently I reported of him as follows ; — 
"James Wilson, labouring under an aneurism of the inno- 
minate, implicating the carotid and subclavian arteries, alio 
an aneurism of the abdominal aortn, and a general aneurismal 
condition of the vessels. This man worked for many months 
comfortably, and without inconvenience, at Lis trade of mason, 
avoiding, as desired, auy heavy lifts ; he Las now, however, 
got an easier berth in connection with the Caledonian Kail- 
way. His abdominal aneurism may still be felt as a hard, 
firm knot, now much diminished in size. His imioniinate 
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aneunsm never troubles liiin, giving rise to no eympl 
But it is not consolidated ; neither, however, is it any longe 
ft true aneurism. At least it presents no symptoms of such i 
tumour, being to al! intents and purposes apparently reatorei 
to the condition of an elastic artery, enlarged, but still aj 
artery ; fusiformly dilated no doubt, but no longer bult^oj 
aa it did as a pulsating globular tumour stretching acroa 
the trachea, and no longer giving him any discomfort o 



This jioor man presented himself repeatedly for inspectio] 
and advice, and occasionally came into hospital Cor a week o 
two for relief of catarrhal ayniptoms, his aneurismal eympUm 
remaining unchanged till the 27th of June 1870, when hea 
entered hospital on account of a recurrence of tlie symptonl 
of abdominal aneurism. The original aneurism was distinctly 
to be felt as a small bard nodule resting upon the aorta joM 
beneath a large, soft, pulsating swelling, passing up beneall 
the ribs on the left side. Over this pulsating swelling a aingl< 
systolic bruit was audible, the subjective symptoms were con- 
fined to flatulence and occasional pain of a dyspeptic charact«i 
in the stomach. He was treated after the old fashino, with 
the iodide o£ potassium, and with a similar result ; for by the 
beginning of December 1870 he was so well that I was think- 
ing of discharging him, when he began to present symptonu 
of typhus, — a disease which, so far as ascertained, is believed 
to have been coniiuunicated to him by unauthorised and irregu- 
lar contact with convalescent fever patients in the Infirmary 
chapeL For this disease he was removed to the fever wards, 
where he passed through the regular course of typhus, and 
after being disinfected, he was received back into a side-room 
seven weeks subsequent to his being transferred. On J 
January 1871 his abilominal tumour measured sis inches,! 
the lower edge of the hard nodule of the former tumour C 
the point where it disappeared beneath the ribs. The tumour 
lay along the course of the aorta ; it was three inches in supw* 
* E'Unhwgh Mi-dUal Journal, July ISCO, p. ! 
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ficial breadth, and could be readily grasped through the thin 
parietes ; it was felt to be firm and devoid of lateral pulsation ; 
and unless very firmly pressed upon by the stethosc5ope, it con- 
veyed to the ear no bruit whatever, merely a dull thud. At 
its upper extremity, however, an occasional and trifling systolic 
bruit was still perceptible, just where it dipped beneath the 
ribs, and this part seemed to have somewhat enlarged during 
his illness. A second time, therefore, this man was rescued 
from the jaws of death by this treatment. That it failed to 
wholly arrest the process need not, under the circumstances 
be wondered at, but we are rather disposed to marvel that so 
frail a body survived a disease to which so many powerful men 
have succumbed. Wilson made a good recovery, was dis- 
charged, and continued to maintain himself by manual labour 
till September 1873, when he was re-admitted to the Infirmary 
for a recurrence of his aneurismal symptoms, and he died 
there on the 14th of October. The large abdominal aneurism 
of recent occurrence — which occupied the whole of his left 
hypochondriac region — was at first fluid, and seemed to solidify ; 
at all events it became firmer under treatment, but it never 
underwent any diminution in size, though for this there was 
hardly time before he died exhausted. After death the whole 
of the aortic arterial system was found to be greatly athero- 
matous, the innominate, right subclavian, and right carotid 
arteries were thickened, and seemed somewhat larger than 
usual. The left subclavian was blocked by a firm fibrinous 
clot just where it passed out of the chest, the coats of the 
artery being contracted round this plug. The descending 
aorta gradually dilated, till, after passing through the dia- 
phragm, it developed into an aneurism the size of a large 
cocoa-nut, beneath which could be felt the firm hard nodule 
of the original aneurism, which contained only post-mortem 
clots, but its walls were made almost as dense and hard as 
bone by atheromatous deposit.* 

* This preparation is also in the Museum of the Royal College of Surgeons, 
Edinburgh. 



CLLKICAL LECTURES OS 

Case XXXIX.— Peter Reid, hotel porter, ageJ 46, admitti 
into WarJ VIL, June 18, 1868. Tlua man was drank whe 
admitted, having avowedly taken spirits to nerve himself ft 
his apparently rapidly approaching diasolution. He had ir 
tense dyspnoja, amounting to complete orth'ipncea, violen 
harassing, but dry cough, and felt and looked as if on tt 
point of suft'ocatioo, while a Urge, soft, projecting and pulsft 
itig tumour seemed to threaten him with death in anothi 
form. He was ordered at once 6tteen minims of chlorodjm 
to be Tepeatod every half-hour till the cough was qitietei 

and also — 

II Put. iodidi, SflB. 

liifusi chimtie, jvj. Solve. 
Sig., One tnlileapoonful (^ss.) three times a-dnj-. 
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He was also, of course, desired to keep his bed, in whiot 1 
wsm supported in a semi-erect posture, and to restrict his foo 
and drink. Within twenty-four hours this man expresse 
himself as somewhat relieved, and in a few more he began t 
breath more freely. He was an oK! soldier, and about twent) 
four or twenty-five years ago had been cupped in a miUta^ 
hospital for palpitations, which continued more or leas aM 
Ills discharge, till about ten years past, in the end ot Fehmiji 
1858, he came into this hospital on account of excruclataiq 
pain in the right side and down the right arm, which he tut 
felt for some montlis previously. There was aho at that tiou 
a alight swelling, accompanied by pulsation, to the right 
the sternum. This pain was also most excruciating in n 
when he caught cold or had any unusual exertion. 
eighteen months the tumonr protruded externally, and thi 
pain then ceased to be so agonising. During the last eigh 
or nine montlis the tumour has grown more rapidly than t 
done for years, and this he attributes to the extremi 
violence of the congh. He has been under various physician 
both hero and in London, and has been, so far as he knows 
mainly treated witli digitalis and hyoacyamus internally, am 
the application oE ice externnlly. To the right ot the stti 
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was a large pulsating tumour, extendiug from the tliird to tlie 
seventh ribs, and projecting fully an inch and a half beyond 
the level of the ribs. Part of this tumour was solid, but part, 
rather beneath the middle, was soft, painful to touch, project- 
iug conically, and pulsating fluidly. Dulness extended for 
fully five inches all round the centre of the tumour, passing 
into the liver dulness beneath. The pulse in the right arm 
was smaller than that in the left. The heart's apex beat 
between the sixth and seventh ribs and one inch to the right 
ef the nipple, but there was no apparent hypertrephy, and 
the cardiac duluess was about normal. There was displace- 
ment, but not enlargement, neither was there any abnormal 
bruit over either the heart or tumour, The right pupil was 
somewhat dilated. There was considerable pain in the side 
aud down the right arm, but nothing to what it had been. 
After the patient had somewhat recovered from his frightful 
condition on entrance, a belladonna plaster was applied over 
the tumour, and the chlorodyne was gradually stopped as 
the cough ceased, which it had almost entirely done by the 
12th of August, at which date the patient looked, felt, and 
expressed himself as much relieved ; the pulsation in the 
tiunour was nmch less forcible than formerly, and the tumour 
itself was tlnttcr and more solid. On the 31st of August an 
ice-bag was substituted for the belladonna plater, but wna 
only continued for four days, because, although it felt com- 
fortable to the patient, and relieved the distressing pulsations, 
it increased the cough very much ; the belladonna plaster 
waa, therefore, reapplied. At this date he expressed himself 
as feeling very comfortable, and able both to bi-eathe and 
swallow easily, neither of wldch he could do formerly, the 
tumour also was gradually decreasing. On the 21at of Sep- 
tember, however, the cough had again become very trouble- 
some, accompanied by a distressing tickling sensation in the 
liirynx, and an increase in the aneurisnial pulsations, which 
were just as bad as thoy had foiinerly been. Chlorodyne 
made him sick, so he was ordered — 
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lessened by a retrogression to a whole bottle of pale ale on 
the 12tb January, probably increased by a change to foar 
oniicea of brandy on the 25th of January, and only remedied 
by knocking off all stimulants on the 25th of February. I 
at oDce saw that no more good was to be done : tbe element 
of mutual confidencu was lost, I therefore permitted Eeid 
to rise every day and walk about tbe ward ; the iodide mix- 
ture was continued, but the aconite was stopped ; and I must 
say, that not one of my patients ever rose from their beds 
such a scarecrow as Keid did. This I attribute partly to the 
stimulants he had unfortunately obtained, and partly to the 
narcotics by which the evil result"! of his aelf-indulgenc* 
were so unavailingly sought to be neutralised. He was kept 
in hospital for three weeks longer, during which time be con- 
tinued to improve, and wa^ then dismissed oti the 20th of 
March to go to liis home in London. Thus this poor dying 
creature was, after nine mouths' treatment, dismissed in a 
comparatively active condition, and both looking and feeliiig 
welL A cast taken from the projecting tumour, about a 
month after his admission, and one takun just the morning 
of his discbarge, show a veiy evident diminution in its hulk; 
while, in a letter which I received, 24th May 1S69, from my 
former house physician, ilr Frank H. Hodges, he says — " I 
called on Peter Eeid on the 2Sth of April, and found him 
in & very aatjafactory condition ; the tumour had considerably 
diminished in size (since his discharge), he waa quite free 
from cough, and went out for a constitutional daily." 

The next case is not so decidedly one of aneurism, but it ia 
at all events oue of aneuriamal dilatation of the aorta, with 
diseased coats, and affords very evident proof of the relief 
obtained even in such cases from the treatment recommended. 

Case XL — Thomas Moody, aged 39, a slater, from CroBS- 
gates, Fife, admitted to Ward VIL on July 11, 1868. He 
stated that for sixteen months lie had been complaining of 
severe pain across the upper part of the sternum, and a senBa- 
tion of breathlessnesa. On examination, dulness was found to 
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extend across the whole of the upper part of the sternum. 
The cardiac dulness ^was normal, or very nearly so, apex beat 
between the fifth and sixth ribs. The first sound healthy, the 
second wanting, and replaced by a double bruit, loudest during 
the diastole, as heard at the aortic cartilage. This double 
bruit was propagated upwards along the arteries, but the 
systolic part of it was heard markedly louder and rougher 
over the left carotid ar!«ry than anywhere else. The finger, 
pressed deep into the trachial fossa, came in contact with a 
pulsating body. The other organs and systems were natural 

R Pot. iodidi, 3vj. 

Infusi. chiratse, Jvj. Solve. 

Sig., 5SB. ter in die. To remain in bed, and to restrict himself 8om«- 
what in regard to Ids food and drink. 

The patient very speedily expressed himself as greatly 
relieved; in a fortnight the rasping bruit over the left 
carotid was found to be much softened, the pulsation in the 
tracheal fossa was still perceptible, but not so much so as 
formerly, and he was discharged, at his own request, on the 
3d of August 1868. There was in this case no history either 
of rheumatism or syphilis. 

The next case, on the other hand, is not only a very well 
marked but also a very remarkable case of aneurism of the 
aorta, one which, even taken singly, would be sufficient to 
attract attention to the treatment propounded, but which, 
when regarded as only one of a series, provides indeed a 
very forcible illustration of the good effects to be derived 
from it. 

Case XLI.* — ^Andrew Jamieson, a carter, aged 40, admitted 
into Ward II. under Professor Bennett's care, January 31, 
1868. About eighteen months ago the patient had an attack 
of pleurisy in his left side ; with this exception, he had been 
always healthy. About twelve months ago, without any 
known cause — as he is not aware of having strained himself 

* The history of this case is partly condensed from the Clinical Becords of 
Ward II. 
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Bd tuiy wny, tlioiigti constantly in the habit of lij'tiu^ IieavJI 
weights into liia cart — he first felt a severe and const-ail^ 
aching in the left side ot his chest, over a spot about the sixd 
of a crown piece, situate about two inches above the nipple^ 
This pain was mucli increased on making any exertion od 
on stooping. To reheve it he applied several mustard pouU 
ticea, and took cod-liver oil, without, however, deriving any! 
benefit. Notwithstanding tlie pain he suft'ered, he continued! 
to work up to July 18G7, but he was then compelled to give! 
it up entirely on account of his sufferings. The pain waa( 
now more severe than ever; his breathing short and wbeez<4 
ing; he had a troublesome cough, worse on making anjn 
exertion ; he experienced a choking feeling when he stoopedJ 
and he felt a difficulty in swallomng any solid food, whicU 
seemed to stick opposite the upper margin of the steroumj 
His voice also now became weak and somewhat hoarse — vosK 
(iiiseriiui — and he felt a disagreeable pulsation in his cliestLj 
For these symptoms he imavailingly sought relief in thaa 
("ilasgow Infirmary, and finally came to Edinhuigh. Up toj 
the period of admission the pain had spread very much overj 
the upper pait of the chest, but he does not think that thej 
other sjTnptoms had increased ; he has never had any head-J 
ache or hteraoptysis. The pulse at the left wrist is almost 
imperce.ptible. The right pulse is 84, of moderate strength. 
and slightly jerking. Cardiac dulnesa, not noted. The heart's 
apex beats three inches below, and a little external to tha 
nipple line. Only the first soimd is heard at the apex ; both] 
sounds are heard at the base normal. Over the upper part of 
the left side of the chest, anteriorly, there is a distinct bulging, 
most marked over the second rib and second intercostal space. 
Over a spot about the size of a crown piece there is a distinct 
impulse communicated to the stethoscope ; over the left aide 
there is dulness on percussion from the clavicle to within two' 
inches of the nipple line, extending across to the opposite 
eternoclavicular articulation (vide fig. 26). Over this dull area 
I double blowing murmur is to be heard, " the second soand. 
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however, being very feeble, and beard most distinctly over 
the sternum, opposite the articulation of the second rib, also 
heard over the great vessels at the root of the neck."* At 
the right apex the inspiration is harsh and the expiration 
prolonged ; over the left apex, anteriorly, the double murmur 
referred to completely obscures the sounds of respiration, 
and are everywhere else normal. The patient has a very 
loud and frequent cough, of a clanging metallic character, 
without expectoration. He complains of severe dull aching 
pain on the left side of the chest, from below the clavicle to 
the level of the nipple ; this occasion- 
ally extends to the right side. He gets 
only occasional short snatches of sleep, 
owing partly to the pain referred to, 
and partly to the frequent recurrence 
of a choking sensation referred to the 
throaL His tongue is clean, appetite 
bad, but bowels regular. Urine, sp. gr. 
1'030, with deposit of urates, but other- 
wise normaL There is a slight pufiiness 
of the integuments over the upper part 

- _ _ ^_ . ^, Fig. 26. 

of the sternum, and the veins over the 

dull area are visibly enlarged. He was ordered steak diet 

(Royal Infirmary diet tables), and — 

13L Tinct. ferri perchlor., Jj* 
Aquae, §vj. M. 
Sig., One tablespoonfal three times a-day. 

February 4th. — The patient continues much the same as on 
admission. He still chokes on his food, and requires a " drink 
to wash it down.** His cough and spasms of choking are very 
violent, and of frequent recurrence. Ordered to take fifteen 
minims of sulphuric ether in water, when the cough comes on. 

12th of February. — Pain and cough both worse ; ordered — 

* I here give the ipsissima verba of the report The second sound refers, 
I believe, to the diastolic blowing heard over the tumour, but the expression 
is ambiguous. 
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B> Tinct camph. co., ^. 

Mucikginia, 3J. M. 
Sig., ^. pro (lose, pro rt nala. 

. continued not certaiuly ioiproviog till tbe 
ibruary, when it is stated that the pain is better 1 
, has been ; slept two or three hours ia the night Coni 
plains of difficulty of breathing, much woi-se if he 
the slightest exertion. Pulse 100, of moderate strengtli 
ordered — 
H ii Pota§8ii iodidi, Tjij. 



'. 5VJ- 



Sig., Two tableapoi 



Solve. 
itula three times a-day. 



Next day, 18th of February, the pain is said to be not so batl 
as it had been ; the pulae was 88, and of moderate strength ; 
the cough and dyspncea still continued. He was ordered to 
take fifteen minims of chlorodyne iu water at bedtime. Oal 
the 22d of February it is reported that he did not cough sh 
much last night, and that the paiu no longer passes across t1i« 
chest, but is confined to one spot, the size of a crown pieoafl 
between the clavicle and nipple ; the pulse is 84, and o^| 
moderate strength. On the 3d of March, it ia reported thatJ 
the cough was more troublesome during the previous nigh^I 
and that he complained of slight soreness across the lowe^| 
part of the chest on coughing. Oi-dered to discontinue thaB 
iodide <jf potassium mixture. On the 5th of Klarch th^| 
patient was ordered full diet instead of steak diet. On tbafl 
10th of March, his cough becoming very troublesome, be woifl 
ordered — H 

»K Sp, chloTofonn), 1 . , ^- H 

Clilorodynii, ) ' ' ■ 

Aqutc, ^vse. ^l. H 

Sig., Oiie taljleapoonflil when the tough la troublcaorae. H 

The patient said the pain was worse in the left aide of thflB 
cheat. He thought it had not been so well since he left oflfl 
the iodide of potasisiiim. Ordered to recommence his mixtursfl 
but to take only one tablespoonful three times a-day, ao tbatH 
_he thcQ got only ten grains of tlie toiUde for a dose. ^^| 
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continued much the same, not complaining of the pain till 
the 21st, when he was ordered to discontinue the iodide of 
potassium mixture. On the 23d of March, it is reported 
that the patient says he cannot see distinctly when reading 
or writing, he feels as if a mist came before his eyes ; he has 
noticed this since the 19th. On the 31st of March, he was 
ordered to apply pounded ice, in a bag of thin gutta-percha, 
over the pulsating tumour, on the left side of the chest, for 
one quarter of each hour during the day. On the 16th of 
April the cough was rather worse, and he was ordered to 
resume the iodide of potassium, in twenty-grain doses three 
times a-day. At this date the dimness of sight formerly 
complained of is reported better. On the 24th of April the 
iodide again was discontinued, because of slight watering and 
weakness of the eyes. On the 28th of April, it is reported 
that the cough recurred with great violence during the 
preceding night, with great difficulty of breathing, loud 
snoring noise heard over all the chest posteriorly, with a 
rattling in his throat ; no dulness posteriorly, vocal resonance 
increased equally on both sides. Ice to be discontinued. 
Ordered to recommence the iodide of potassium in twenty- 
grain doses three times a-day. On the 29th of April he was 
ordered — 

I3L Spt. aeth. snlphurici, 3iij* 
Chlorodynii, Sy* 
Decoct. 8eneg80, §vj. M. 
Sig., One tablespoonful when the cough is troublesome. 

April 30th. — The breathing is said to be not so difficult, his 
cough continues, the expectoration frothy and purulent. On 
8th May, it is stated that the area of dulness remains 
unchanged; the sounds heard over it are, however, much 
diminished in intensity, and the blowing is scarcely audible. 
Percussion over the lungs is normal, but loud sonorous r3,les 
are everywhere audible, with prolonged expiration, especially 
on the right side posteriorly. The cough is not so harsh and 
barking as formerly, but it is now accompanied by a most 
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copious purulent expectoration, especially at iiight. All his 
mediciues to be stopped except the iodide mixture, and to 

liave the following draught : — 

B. CUoiwIynii, IH^i. 
Spt. teth. cblorici, 3^ 
Mucilaginis, 3]'. 
AqniB, 3x. BI. 

Kt. haiistua noct« amuemlus. 

On the 22d of May lie was ordered a hot poultice, on 
account of a soreness in the chest, most felt after coughing. 
9th June. — Since last report he has continued much the sameL 
He sometimes complains of pain in the cheat, still has cough, 
with profuse purulent expectoration, and loud sonorous lules, 
both anteriorly and posteriorly. He still continues to take the 
sedative draught and the iodide mixture. Upon percussion, 
the dulness is found to have extended more towards the right 
side, now reaching to about the middle 
of the clavicle (irUe fig. 27).» 

On 23d June, it is stated that the 
I patient complained of great pain in the 
chest, which seemed to be iucreasing, 
and for which he had poultices fre- 
quently applied. He abo compluned 
uf great weakness, for which he got 
two ounces of port wine daily. Hia 
breathiug was however ensier, the 
cough and expectoration greatly di- 
minished. The pulsations over the 
now greatly enlai-ged dull area are however increased, and 
the double blowing munuur is more distinct than formerly. 
Posteriorly, the blowing murmur coo also be distinctly heard 
about the sixth dorsal vertebra. 20th June. — Complains of 
pain in the left aide being increased Poultices ordered. 
27th June. — Slill complains of gieat pain in his left side. 
* Figures 20 and 27 hnye been accurately copiod from drawings mado at tba 
lime lij Dr Bennett's cirrk. The dark spot points to Ihi.' plnne wlicro the r«d 
projection Buliwiuuntlj- to 1w tiiciitioncd was thrown out 
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Fig. 27. 
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Twenty minims of a solution, containing nine grains /)f 
hydrochlorate of morphia to the ounce, were injected sub- 
cutaneously over the painful part. He continued to improve 
slightly. On 16th July, it is stated that the patient feels 
very well, has little cough or expectoration ; he takes his food 
well, and has very little pain. On 23d July, it is stated that 
the patient continues better, his breathing easier, cough and 
expectoration almost gone, and for the last two or three days 
he has been getting up and walking about the ward, though 
unable for exertion, or even for mucli gentle exercise. He 
continues the iodide of potassium. At this time. Ward IT. 
being shut for the autumn, he was transferred to my care in 
Ward VII. Shortly after being sent up to me he walked 
through the whole ward to the water-closet, which is some- 
what draughty, and back again, and was thereupon seized 
with a return of his cough, copious purulent expectoration, and 
violent pain in the left shoulder, and over the large pulsating 
tumour, on the left of which a small projection about an inch 
square was thrown out, over which there was a red blush. He 
was strictly confined to bed, a' belladonna plaster applied over 
the tumour, with half a drachm of the iodide of potassium 
in infusion of chiretta, three times a-day, als< 



Br Syrupi scillae, ,^j. 

Spt. lav. CO. J 1' -t 

Tinct. opii ammoniatse, J ^^' 
Syrupi simplicis, ^. 
Aq. menth. piperitse, §ij. M. 

Sig., One tablespoonful every three hours, and fifteen minims of chloro- 
dyne to be given additionally when required. 

In a few days he was relieved. The projection subsided 
and he seemed going on favourably, but the annual cleaning 
of the wards then came on, and on the morning of the 13th of 
August he was unfortunately permitted to walk down two 
stairs, each one storey high, to Ward No. 1. This, however, 
he seemed to bear pretty well ; he expressed himself as none 
the worse, but his cough was most certainly not improved. 

2 E 
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Upon liis return upUaira, a week siiljsequently, I had liim 
carried i i a chiiir, but the exertion, ami possibly tlie some- 
what damp air of the uewly-washed wai-d, were too much for 
him; a violent exacerbation oE his cough took place, accom- 
panied by a great increase of the size of the tumour, which 
was covered by a red blush ; there was complete loss of the 
pulse in the left arm, accompanied by coldness and excruci- 
ating pain in the limb ; liia expectoration was copious and 
purulent, iind occasionally hath streaked and stained with 
blood. His left arm was ordered to be swathed in flannel, 
and he to continue his cough mixture, to have also tifteeQ 
minims of chlorodyne ]tro re iiata, to have his iodide mixture 
four times a-day, and to have a large belladonna plaster 
applied over the whole tumour. For many days he took two 
ilrachm'! o£ cldoroilyue daily, besides his cough mixture — in- 
deed, the orders were to give him a full dose of chlorodyne at 
once when required, bo as at all hazards to keep the congh 
quiet. He bore this treatment well, his tongue kept cIeaD> 
and his ap^jetite fair; in eight days the expectoration begaa' 
to lessen, and the cough and pain to cease. By the Slat ot 
August they were almost gone, and the expectoration reduced 
to a trifling amount of mere mucns ; the arm was again warm, 
and feeling like itself; the pidae restored to the wrist, though 
still very feeble; the tumour somewhat diminished in size, 
and apparently not pulsating so strongly : he was lying 
quietly in bed reading, and expressed himself as feeling qoita 
a u^w man. After this be was kept constantly lying oq btt 
back in bed for the next nine months; for the greater p 
of this he was on a water-bed ; lie had occasional relapE 
of his cough, especially during the changeable weather ( 
autumn and early winter, for which a tolerably free use t 
chloroilyue or other opiate was required ; but there were m 
more threatening symptoms in regard to the aneurism, wbi(d 
continued steadily but slowly to improve. During all thv 
next nine mouths, he continued to take two drachma of t 
iodide of potass^ium daily, with the exception of twice, whea 
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it was omitted for a day or two on account of gastric irrita- 
tion, as evinced by pain and vomiting. At last, towards the 
end of May, the tumour seemed suflBciently consolidated, and 
all the symptoms so moderated, as to warrant the patient's 
being allowed to get out of bed. Although lie looked well 
and healthy, yet I considered it proper to prepare him for his 
exertion, by adding one drachm of the iodide of iron to his 
iodide mixture ; this he took from the 18th to the 21st of 
May, when he was allowed to get up ; the iodide of iron was 
continued in combination with infusion of calumba, and the 
iodide of potash omitted. I find I have omitted to state, that 
when I first made up my mind to allow Jamieson to rise, find- 
ing his pulse rather more rapid than I liked, which I now 
believe was partly the result of a fearful joy, I put him for 
several days upon gradually increasing doses of tincture of 
aconite, along with his iodide mixture; this having been 
pushed as far as I thought proper, without any decided lower- 
ing eflfect, I then placed him, as I have just stated, upon the 
iodide of iron. At this time his pulse was 100, much fuller 
in the right arm than in the left; the skin moist; his cough so 
slight as to be inappreciable, never heard during visit; his ex- 
pectoration merely a trifling catarrhal mucus ; his voice still 
thin, and somewhat feeble but distinct, and very different from 
what it was ; respiration everywhere natural, and the percus- 
sion sound posteriorly normaL Anteriorly, the apex beat was 
feebly felt between the sixth and seventh ribs, a little outside 
the nipple line, the heart being probably elongated, and cer- 
tainly displaced, the lung covering it. Just outside of the left 
edge of the sternum, dulness extends from the liver quite up 
to the lower border of the first rib. In the nipple line, dulness 
extends transversely to a distance of two inches from the left 
edge of the sternum. Just at the inner edge of the left 
clavicle there is a small patch of clear sound ; with this ex- 
ception, dulness extends along both clavicles, from about one 
inch and a half to the right of the right edge of the sternum, 
to about four inches to the left of its left edge. The dulness 
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UQ the rigbt side is bonnded by a aemicircular line juinitig the 
steritum at the upper border of the second nb. On the left 
side tbe dulness is also bounded hy a semicircular line, the 
centre of wbich ia about the middle of tbe clavicle, and in this 
position it does not descend beneath tbe middle of the thinl 
rib. Tbe sternal ends of bolb clavicles ai-e dislocated, tbe 
right to the extent of half an inch, the left to about a quarter 
of an inch ; on tbe upper part of the sternum there is a con- 
■iderable puffineas, and over it, and over the dull portion to 
its left the veins are erdarged and tortuous. A finger placed 
in tbe tracheal fossa feels a solid mass beliind the sternum. 
Over the apex beat, tbe first sound of the heart is audible, 
somewhat obscured by the rough systolic portion of a double 
bruit, heard loudest at the middle of the sternum, just at the 
junction of tbe fourth rib ; this is propagated upwards loudly 
and roughly into both carotids ; less so into the right aab- 
davian, while over tbe left subclavian, in the dull portion 
already mapped out, we have a solid tumour, pulsating, but 
not very forcibly, and only with a movement of elevation, aad 
none of dilatation, over wliieh no bruit whatever is heard. 
merely a dull thud. The patient has now no difficulty in 
breatidng or swallowing : he walks up and down stairs, and 
about the airing ground ; he says he has now no cough, Tbe 
uneurism seems still going on consolidating. I have a{ 
placed him for precaution's sake upon the iodide of potaseiuto, 
but he is now ready, and I believe fit, to be diacliarged. I 
shall, however, protest against his testing his power of pro- 
curing a livelihood for himself by a return to a laborious 
occupation. I sent this patient shortly after tliis downstairs 
to Dr Bennett, who exhibited Lim to bis class, and, I am told, 
expressed himself satisfied with the reality of the improve- 
ment which bad taken place. 

Jamie&on was shortly after discharged. He went to the 
workhouse, where he remained tiU the 1st of JJovember 1869, 
when he was re-admitted into Ward V. for some catarrhal 
symptoms. His aneurism remained in statu quo. A thick 
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oedematous collar full of tortuous veins had developed at the 
lower part of the neck and over the upper part of the sternum. 
He was discharged in April 1870, and went to Glasgow, where 
he remained much the same when last heard of. 

This very interesting case affords an instructive example of 
how much may be done by appropriate treatment even in the 
most unfavourable cases of aneurism. And it speaks well for 
the treatment under consideration, that it was capable of 
relieving symptoms so severe as those of Jamieson, and of 
prolonging life in circumstances so apparently hopeless. 

Case XLIL — ^William Allison, aged 22, a tailor, from Glas- 
gow, a native of Dumfries, was admitted into Ward VII. on 
August 3, 1868, labouring under severe cough, with copious 
purulent expectoration, having also a pulsating tumour in the 
left side of the chest. He was a thin, worn- looking man, and 
stated that he had been nine months ill, having already 
sought relief in the Glasgow Infirmary for a severe cough and 
pains in the left side, especially in its lower part. There he 
was under Dr Steven's care, who discovered the aneurism, the 
existence of which was unknown to the patient. No special 
treatment was used for the aneurism ; his strength was sup- 
ported, and cough soothed. He remained in the Glasgow 
Infirmary from the 7th of March till the 20th of June, when 
he was discharged, improved as regards his cough, to the 
Convalescent Hospital at Bothwell. From thence he went to 
Dumfries, where he became worse, was advised to come to 
Edinburgh, and was sent to me by Dr Joseph Bell, whom he 
had consulted. On admission, he was found to be exhausted 
by a constant harassing cough and copious purulent expec- 
toration. He had also suffered much from severe pains in 
the left side of the chest, extending over the shoulder and 
down the left arm to the elbow, also up the left side of the 
neck to a limited extent. Pulse 110, rapid and feeble. Apex 
beat between fifth and sixth ribs, and slightly to the left of 
the nipple. The cardiac dulness did not, however, seem 
increased. The heart seemed rather pushed to the left, and 



438 



CLISICAL LECTURES OX 



somewhat backwards. The heart's sounds were normal, but 
fainter than natural over the apex; tlie second somewhat 
accentuated at tlie base. Between the second and third ribe 
on the left side there was a conical elevation, rising abont half 
an inch above the level of the ribs, pulsating flnidly, with 
thin walls and a distensile action. This pulsating tumour 
measured lrans\er8ely altout an inch and a Iialf, while 
another inch and a half of dulness extended to the edge of 
the sternum; it passed upward to the lower border of the first 
rib, and below it was lost in the cardiac dutness. Over this 
region the pulsatile wave passed from right to left, aad a 
tolerably loud and well-marked bruit was to be beard, 
terminated by the accentuated thud of the closure of the 
aortic valves. This was most distinct close to the sternum; 
more to the left this thud appeared to he replaced by a 
second blowing sound. The right lung was normal both as to 
percussion and auscultation; the left lung was dull anteriorly, 
and over its lower half posteriorly, the respiration being 
ohBcured apparently by thickening of the pleura (the remains 
of an old pleurisy which he had in Glasgow), sonorous and 
creaking riles being heard there, as also over the apex. Eight 
pulse perhaps a shade fuller than the left. Pupils both 
natural. To have a belladonna plaster applied over the 
tumour, and — 

B. Muqihiie hydrocLloraliit, jir- j. 

AciiU hydrochlorici dO., 11^ v. 

Acidi hydrocyanici dil, Jsn, 

BrropiKillaj, i ,, ,. 

Aquie fontoiB, j '"^ ^i' "■ 

Si;^., Cue t«aspooiifal occnsionnlly. 
B. Potassii iodidi, 3tj. 

Infusi chirabe, 5VJ. Solve, 
Si),'., One table«pi:ionl*U three times 11-Jny, 

The pain ceased in a few days. By 1st September the 
cough was almost gone, the sputa nummuloi- but scanty, liis 
breathing easy, and he felt altogether more comfortable. His 
pulsiitiny tumour scarcely projected at all, and felt somewhat 
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firmer in its wnlls; his pulse 96. Ey 30t!i Sojitcmlier the 
cough and expectoration had both entirely ceased, anil on 30th 
October he left, thinking liimself quite cured. The pulsating 
tumour was lessened, but its walls were not thickened, and the 
bruit was as loud as ever. About a month afterwards I had a 
note from him requesting re-admission, wldch I granted, upon 
condition tliat Le should agree to confine himself to bed for sbt 
mouths at least, and upon 10th Noveuiljer he was re-admitted 
at his own urgent request. His cough was now very hiirassing, 
and he expectorated about 3^:^. of purulent matter during the 
night alone. He was placed on his former remedies, but on 
the 23d of November he said that he vomited the iodide. 
He was ordered to continue the iodide mixture as formerly, 
but to have ten minims of chlorodyne pro re natu, instead of 
liis cough mixture. 24th November. — It is reported, " no 
more sickness." On 28th November he was so exhausted 
with his purulent expectoration that I was forced to give him 
four ounces of brandy in the day. At this date his right lung 
was found to be normal. On the left side anteriorly there is 
complete diilness everywhere, except at two points — first, just 
below the left clavicle, and for about an inch from the ster- 
num ; there the dulness is nol quite complete : second, there is 
a patch of resonant lung, bounded above by the claviole ; ante- 
riorly, by a perpendicular line from the centre of the clavicle 
to the upper border of the third rib ; posteriorly, by the anterior 
fold of the axilla, down to where this joins the fifth rib ; and 
inferiorly. by a semicircular line joining the two inferior points. 
The apex beat is between the fifth and sixth ribs, two inches 
to the left of the nipple, and one inch and a half below it, 
Tlie heart sounds distant but normal, at least free from bruit, 
at the apex. The base is so covered up by a large pulsating 
tumour that the sounds proper to it cannot be distinguished. 
This tumour pulsates visibly and Huidly between the second 
and third ribs, commencing immediately within the line 
bounding the rf.^onant space just mentioned, and extending to 
sternum ; the jiulsntile antl distensile wave passes from 
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right to left, and seeuia to follow the heart's impulse very 
closely ; tlie interval being distinct, though brief. Over the 
whole dull portion of the cheat anteriorly — chiefly, however, 
heard where the pulsatile tumour exists, and specially well 
marked close to the left edge of the stemam — there is a load 
bruit, seeming to follow the loud accentuated second sound, 
and there is also a thrill most evident at the close of the pul- 
satory wave. Laterally the percussion sound is somewhat 
dull. Posteriorly there is no duluess above the centre of the 
scapula ; beneath that the dulness is well marked. Anteriorly, 
over the sonorous patches, there are moist rattles and creak- 
ing aounda. Posteriorly, as low down as the middle of the 
scapula, the respiration is normal, with a fi-w rattles ; no vocal 
resanance. Beneath that the vesicular respiration is faint, 
almost inaudible, and masked on deep inspiration by coarse 
crepitation. From the fourth dorsal vetebra, as low down as 
the seventh, and for four inches to the luft of the spine, the 
pulsation is distinctly audible, but no bruit. 

By 24th December his cough and exj>ectoration were quite 
gone. He was looking well, gaining flesh, and the pulsations 
were much quieter. By tlie 26th of March he was so much 
recovered, and the pulsation so quiet, the walls feeling so solid 
and dense, that I ventured to express a hope that 1 should 
soon be able to let him out of bed. Unfortunately, that very 
iifternoon he rose without leave, and left tlie hospitaL Of 
course, upon his return, he was very propeily dismissed for hia 
misconduct by the house physician, and I heard nothing of him 
till August 1869, wlien Allison was re-adniitted into Ward V., 
hia aortic symptoms being similar to those already described, 
while his lung symptoms were much aggravated, and there 
he remained, getting gradually weaker, till his death on the 
27th Jlay 1870. He was always an unmanageable patient. 
and reaped but little benefit from treatment. He ched from 
exhaustion (asthenia) consequent on tlie copious suppuration of 
the left lung. At the autopsy, on the 30th May, tlie aorta waa 
foimd much dilated and atheromatous, an aneurism the sixe 
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of a cocoa-nut was found to extend from just above the aortic 
valves to the commencement of the descending portion of the 
arch, occupying the whole circumference of the aorta. The 
aneurism consisted of two sacs, the one bulging anteriorly in 
the concavity of the arch, the other posteriorly. The two sacs 
were separated internally by a groove corresponding to the 
convexity of the arch. The coats of the sacs were calcareous, 
the interval between them comparatively healthy. A firm 
decolorised clot, two and a half inches long by two and three- 
quarters broad, occupied the anterior sac. The descending 
aorta curved abruptly from the aneurism by a circular opening 
the size of the normal aorta. The right lung was healthy ; the 
left lung greatly atrophied, condensed, collapsed, and filled with 
suppurating cavities. The liver weighed seven pounds fifteen 
ounces, and was firm and waxy. The spleen weighed fourteen 
ounces, and was waxy, the Malpighian bodies notably so. The 
kidneys were also waxy, but not remarkably so ; they were 
also somewhat fatty. The intestines were glued together by 
lymph recently eflfused ; the colon was greatly distended. The 
two sacs of this aneurism, of which the left was the largest, 
communicated so freely, that it was only anatomically, and by 
reason of being separated by the healthy patch of aorta, that 
they could be called two. There was a large bulging to the 
left, and a smaller one to the right, or rather more anteriorly. 
It seems impossible to account for the diastolic character 
of the bruit, which was distinctly recognised by Dr Steven of 
Glasgow, under whose care he was before coming to Edin- 
burgh, unless we suppose the sac to have still retained some 
contractile force, and to have thus produced it by its own 
systole. Some support is given to this view by the fact 
that the thrill was most marked at the subsidence of the 
systolic wave. As to the singular delayed character of the 
impulse which followed that of the heart by a distinct 
though brief interval, there can be no doubt that this phe- 
nomenon, so rare in aneurism, was caused by the large size of 
the sac and the very rough character of its interior — rough- 
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fectly free from pain and every aneurismal discomfort, aiid 
expressed his determination not to yo to work for a few days. 
DrM'Eain wrote me in May 1867, that he was working as 
a scavenger without inconvenience; that there was still 
excessive pulsation, hut that the tumour had almost dis- 
appeared. On the l.'ith of February 1S71 this man waa 
exhibited to the Eihnhurgh Medico-Chirurgical Society; the 
tumour, still firm aad solid, was then preceptibly diminisbed 
in size, scarcely projecting above the level of the sternum, 
while the man was strong and healthy, and totally free from 
every disconiEort." He Is still{187o) alive, perfectly well,and 
(luite able for his work. 

I may here mention that I have successfully treated in a 
similar manner many other cases of innominate aneurism, 
wliich it would be superfluous to relate more particilarly. 
In three of these cases the cure seemed to he considerably 
expedited by the external application of iodine liniment over 
the tumour, which was ultimately reduced to the dimensions 
of a somewhat dilated but firm and no longer distensile artery. 
The aorta was imph'uated in one at least of these anetirisms, 
and in another it was so much so as to constitute the more 
serious part of the disease; nevertheless, the last time I saw 
him the tumour was firm, and the distensile pulsations bad 
ceased. In the diagnosis of innominate aneurisms, it is right 
bo remember that even in the normal condition the artery 
sometimes divides considerably above the clavicle, f and then 
when only moderately dilated it .simulates an aneurism very 
efficiently. In one case, in which after death the artery 
measured only one inch and three-quarlf^rs, and did nob ap- 
pear to be abnormally dilated, the appearance of an aneoi^- 
ismal tumour was so efficiently simulated, that Mr Annaudale 
was consulted as to the propriety of operative interference.J 
Such a case would probably have been rapidly cured by the 
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external application of iodine. In the cases I have nien- 
tibned, the abnormal bruits, and tlie implication of the aorta 
iu some of them, left little reason to doubt the actual exist- 
ence of aneurism ; at all events, in diagnosing tlje cases 
tlieae various sources of fallacy were carefully considered, and 
rejected as kisiifBcient to explain the phenomena present. 

Case XLV. — Samuel Moore, aged 47, an old soldier, now 
a stevedore. He was woimded in the Crimen, and was 
subsequently for nine years in India, where he enjoyed 
the best of health, having during all that time only once 
had a week's illness. His habita are, however, confessedly 
intemperate. He was admitted into Ward VH, on the 14th 
September 1868, and stated that he had caught cold from 
getting wet when working very hard at the quay of Glasgow, 
about seven weeks previously. A violent cough then came on 
which had lasted four weeks, when being seized with a violent 
fit of coughing while wheeling a barrowload oE cheese front 
the ship's side to the quay, he felt a sudden pain shoot through 
ids chest and down his left arm, which immediately began ti> 
sweU. On admission, his right pupil was found to be slightly 
dilated, and the right radial pulse a sliade weaker than the 
left. The left arm was swollen, measuring round the middle 
of the biceps twelve inches and a half, the right one only 
measuring eleven inches. Tlie upper part of the left forearm 
measured also twelve and a half, the right one only ten inches 
and a quarter. The veins on the anterior part of the left 
chest, shoulder, and arm, were tortuous and much enlarged. 
The apex beat was between the fifth and sixth ribs, directly 
beneath the nipple. The heart's impulse and dulness were 
normal, the dulness liowever, extending to the upper part of 
the sternum, and entirely across it. The systolic sound in the 
mitral area was rather shorter, and apparently not so full as 
usual. The diastolic sound in the aortic area was somewhat 
accentuated. A rough systolic bruit, closed by the accentuated 
diastolic sound, is to be heard in both carotids, but loudest and 
roughest in the right one. Pulsation is to be felt in the supra- 
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sternal notch. I'ercuasioa over the luuga was natural, but 
loud sonorous rules were to be heard all over tbem. He bad 
a violent cough and copious frothy expectoration. He bad 
great pain shooting down the left arm, round the left shoulder, 
nnd up into the neck. Ordered a squill and opium mixture and 
half a drachm of iodide of potassium, in infuaion of chiretta, 
three times a-day. In this case the diagnosis of aneurism 
was at first somewhat obscure ; the patient, however, improved 
under the treatment ; the swelling of the arm, the eDlaigement 
of the veins, the cough, and the expectoration all gmduolty 
leaseninj;, and the rough bruit in the right carotid becoming 
apparently softer. I bad, however, ceased to look tor any 
more definite sigus of an aneurism, when one day in the begin- 
ning of November, happening to place my hand upon his chest, 
I felt a well-marked pulsating tumour just l^i the right of the 
upper part of the sternum. Being hurried at the time, no 
cireful examination was made for a couple of days, but by 
that time the very evident and well-marked pulsating tumour, 
which was readily felt by myself and otliers, bad ceased to be 
so easily perceived. There was, however, a dull patch between 
the first and second ribs, extending for about an inch and & 
half to the right of the sternum, and reaching from the upper 
edge of the second to the middle of the first rib. Over this 
dull patch pulsation was only very obscurely to be felt. The 
accentuation of the aortic sound was very well marked over 
the dull patch just referred to, preceded by a loud wbiz. ex- 
tending up into the right carotid and somewhat into the sub- 
clavian, but not well marked there. The aneurism seemed to 
be somewhat movable; because when pulsation was so evi- 
dent to the right of the sternum, it was not so perceptible in 
the tracheal fossa, and wm vcrsu. Tlie swelling of the arm liail 
quite disappeared, and all his symptoms were so much allevi- 
ated that be considered himself quite well. Unfortunately, he 
had to be dismissed for misconduct on the 28th of November. 
He subsequently led a life of alternate dissipation and 
medical treatment, not under my care, however ; and on the 
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12tli of June 1869, he presented himself to me and besought 
me for re-admission. He then had a large pulsating tumour 
on the right side, about which there could be no mistake. I 
neglected to mention that this patient had tolerably smart 
symptoms of iodism, pain in the head and coryza, when he first 
commenced to take the iodide, but a steady persistence in the 
half-drachm doses speedily established tolerance. 

On his first admission the symptoms in this patient presented 
some obscurity, and many of those who saw him then were 
disposed to regard the swelling of the arm as due to the pre- 
sence of enlarged glands, because of the apparent absence of all 
the more definite symptoms of aneurism. The very sudden 
manner, however, in which the symptoms occurred was con- 
clusive to my mind against the theory of any solid tumour, 
and this, coupled with the rough bruit loudest in the right 
carotid, led me to hold to the theory of aortic aneurism as 
being a more probable explanation — an explanation which the 
sequel proved correct. It is somewhat remarkable that while 
the bruit was loudest in the right carotid, the venous swelling 
was confined to the left arm. It seems probable that the 
aneurism arose from the upper part of the ascending aorta, 
just before the giving oflf of the innominate; that it was 
distinctly saccular, seated on the artery as it were by means 
of a neck, and therefore mobile; and that it only pressed 
slightly upon the left innominate vein, so that the swelling 
of the arm was due to position, coupled with the effect of an 
obstruction so slight as not appreciably to interfere with 
the venous circulation of the head and neck, the return 
of the blood from which was favoured by position as much 
as that from the arm was hindered. The position of the 
aneurism when it did manifest itself, and its subsequent 
disappearance, are strictly consistent with this view. I may 
add that not long since I had occasion to see an aneurism, not 
known to be the result of accident, in which the primary 
symptoms were precisely similar, and the seat of the tumour 
when it did become manifest was exactly the same. This case 
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fbad bet-n treated on Valsalva's principles, with great ' 
r porary relief, but all the symptoms returned with returoiD? 
i Strength, The iodide of potassium gave apeedy relief U> 
fclhe pain, but I am not aware of the ultimate result of the 



Moore acted up to his character, and kept loafing about the 
I bospital for a time. Latterly he has quite disappeared ; most 
I probably his disease has proved fataL 

Case XLVI. — William M'AIpine, a hawker, aged 41, ad- 
Imitted into Ward Vll. on June 1, 1868. This is the case 
I referred to by Dr Warburton Begbie, at p. 1071, Edinhurgh 
I Medical Journal for June 1863. For about six years, therefore, 
I he had been labouring under symptoms of aneurism, while 

■ during that time his symptoms were relieved, and kept more 
I or less in abeyance by the irregular use of the iodide of 
1 potassium, taken chiefly at his own hand. On admiasion, the 

sion ou the right side was found to be normal. On the 

■ left side, a dull patch extended from near the right side of the 
1 Sternum to a distance of four inches along the upper border of 

the third rib, close to the left side of the sternum. This 
dulness extended upwards to the lower border of the first rib, 
while beneath it was lost in the cardiac dulness ; towards the 
left it rounded off semicircularly. The ribs over this patch 
seemed to protrude. The cardiac dulness was normal, but no 
apex beat was to be felt. The cardiac sounds over the nomml 
position of the apex were heard more distant than usual, the 
second sound was heard distinctly accentuated in its normal 
position. Over the dull area already described, the heart 
sounds were heard louder, and more accentuated than normally; 
no bruit was to be heanl, but a distinct pulsatile movement was 
communicated to the ear, lliough it was not so pereeptiltle by 
the hand. The right radial piJse was fuller and stronger than 
the Iiift. Pupils both alike, I'osteriorly, on the left side, a 
jdistinct pulsatile thrill was coninuinicatt^d to the ear, but none 
Was to be felt by the hand, nor did jwrcussion bring out any 
bppreciable dulness. The annoying sensatinti nf pulsation v 
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however, only too perceptible to the patient himself, who said 
it prevented him leaning back upon a chair. A fine fringe of 
vascularity ran along the lower border of the thorax from one 
side to the other, and there was considerable (edema of the 
lower extremities and abdomen, which had existed for some 
time, and which he had been in the habit of relieving by 
purgatives. No appreciable ascites. Urine normal. To have 
half a drachm of the iodide of potash in infusion of chiretta, 
three times a-day. To be strictly confined to the recumbent 
postiire, and ordered to restrict himself both in food and drink. 
On the 29th of August, he expressed himself as much relieved, 
the distressing sensation of pulsation being no longer perceived 
by him. The tedema, however, troubled him much, and for 
this he had several purgatives, which ultimately relieved him. 
He was dismissed on 16th September, at his own request. 
lie again returned on the 26th September, for a cough, and 
remained in hospital till 23d October, taking the iodide mix- 
ture as formerly. He was then dismissed at his own request ; 
the pulsation was no longer perceptible to himself, and only 
very faintly appreciable on auscultation ; the pulsation an- 
teriorly over the tumour was also much less perceptible. 
Again he returned about the end of February 1869. not now 
complaining of his aneurism, which remained in statu quo, but 
of intense oidema of the lower limbs and body, with some 
ascites, and also oppression of breathing. The upper limbs 
and face were comparatively free from swelling. There was 
no albuminuria, but pui^tivea and diuretics alike failed to 
give relief, and he was evidently sinking from tlie dropsy, and 
apparently had not many days to live, when he died suddenly, 
suffocated by htomorrhage, the blood escaping from his mouth. 
The autopsy took place on the 7th of March. The cutaneous 
tissues were oidematouB and extremely congested. The face was 
livid. Upon opening the thorax the sac of the aneurism was 
found firmly adherent to the left margin of the sternum, and to 
the third left costal cartilage. Opposite this point externally 
there was a slight elevation. The right pleura contained a 
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large amount of reddish serum. Between the two layers there 
were several patches of dense old adhesions. The lunga were 
compressed, particularly the lower lobes. The left long was 
firmly adherent to the walla of the thorax and to the surface 
of the aneurism. Part of the lower lobe of the right lung 
was also coimected to the surface of the aneurism. The peri- 
cardium was greatly tliiekened. The heart was small ; its 
cavities not dilated ; the valves were competent. There was 
no marked pressure on the trachea, bronchi, or cesophagns. 
The branches of the arch of the aorta were atheromatous, but 
not compreasecL Neither the pulmonary arteries nor any of 
the large veins were compressed. The coronary arteries weni 
freely open, the aortic valves competent. The whole of the 
ascending part of the arch of the aorta had its inner coat 
atheromatous and calcareous. The middle coat was greatly 
thinned. Tlie mouth of the aneurism was in the anterior 
wall of the aorta, about one iucli above the valves. It 
measured three inches vertically, and nearly two inches acroas. 
Tho aneurism projected from its point of origin forward and 
toward the left aide. Transfixed at its greatest breadth it 
measured four inches and a half, and from above downward 
five inches. Its anterior part contained firmly adherent fawn- 
coloured clots ; its posterior part contained a large, softer, and 
more deeply coloured clot On the same level aa the aneurism 
just described there sprang another from the right side of the 
aoita, with an orifice about the size of a shilling, the wholu 
tumour being about the size of a walnut. This second 
aneurism pressed upon the right auricle, the muscular fibres gf 
which were much hypertrophied. The chief veins were free. 
There was slight flattening of the left vagus nerve on the 
surface of the aneurism. The liver was slightly cirrliosed, its 
surface studded with numerous miliary granules. The kid- 
neys were natural. This small aneurism which, doubtless, by 
its pressure on the right auricle, was the cause of the dropsy, 
and which, being continually churned by the greatly hyper- 
trophied right auricle, could never be kept sufficiently at r 
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to induce the formatioa of a clot in it, was ultimately the 
cauae of death, rupturing into the lower lobe of the right lung. 
The parts were exhibited at the meeting of the lledico- 
Chirui^eal Society on the 7th April, as an apt illustration not 
only of one mode of cure of an aneurism, but also of one of 
those conditions — and that not a common one — which too 
often render our best-devised plans of cure abortive. 

The next case which I shall give is one which illustrates the 
effect of this mode of treatment in a rarer form of aneurism — 



weeping a 

Case XLVII. — Thomas Simpson, a cabman, aycd 58, was 
admitted to Ward IX. of the Eoyal Infirmary on June 26, 
1869, on the recommendation of Dr Joseph Bell. 

The patient states that up to his thirty-fifth year he had 
been perfectly healthy. At tliat time, while attending a yeo- 
manry drill, a carbine was fired close to him, which caused 
the horse he was riding to rear. The animal fell on the top of 
him, and crushed him. On being extricated, he was faint and 
unable to stand. On medical assistance being procured no 
injury could be detected beyond a very severe- bruise between 
the shoulder blades. This accident confined him to bed for 
three months, and for some time after he could not walk with 
his head erect. Even now, after a lapse of twenty-three years, 
he cannot ait or stand for any time without feeling pain in his 
back between the shoulder blades. Five years ago he was 
thrown from a phaeton, and fell upon his head, fracturing both 
his clavicles. His habits are intemperate. He had never had 
rheumatism or syphilis, but has for the last six months been 
troubled with a cough and expectoration, which is mucus, 
containing blood. He has such an amount of dyspntea on 
walking up a hill as frequently compels him to stop and rest. 

On admission, his left pulse was found to be smaller than 
the right, 76 in a minute ; his pupils both alike. The heart's 
apex beat between the fifth and sixth ribs, about half an inch 
inside the nipple. One inch to the left of the sternum, dul- 
ness uxteuded from just above the fourth rib down to the liver 
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duliiess. lu the nipple Hue (along the Fourth rib) du]ii<^S3 
extended from the left edge of the sternum two inches to 
the left. The left side of the chest in the mammary regioD 
was somewhat more prominent than the right The heart's 
souuds were normal both at apex and base. The second sound 
HHsmed to be somewhat accentuated in the right carotid, but 
decidedly bo in the left close to the clavicle ; and when the 
finger was pushed close into the tracheal fossa it came in 
contact with a distinctly bulging and pulsating tumour just 
under the sternal end of the left clavicle. In the right 
subclavian there was a slight systolic bruit, followed by the 
second sound. In the left subclavian there was no syatolio 
bruit, but the accentuation of the second sound was well * 
marked. The percussion and auscultation of the lungs was 
normal The blood in the expectoration was fluid, arterial, not 
frothy, and small in quantity, Dutynosis. — A small weeping 
aneurism of the arch, implicating the inmiediate origin of the 
left carotid, and communicating by a minute opening with 
the left bronchus. TVealmejU — 

Bi PotoJjsii ioilidi, 3vj. 

Infusi cliirata;, 5vj. Solve. 
Sig., One tableapooufiil three times a-tlay, rest in the recumbent posture, . 
nnil ordinaiy full diet. 
On 8th July it is noted that the bruit in the right carotid 
had quite disappeared, while the second sound in the left 
carotid did not seem to be so greatly accentuated ; the spit- 
ting of blood had ceased. On the 9th of July, he spat up 
a few pelleta stained with blood for the last time. AfteS 
this he continued steadily to improve till his discharge oQ 
8th November 1869, all the aneurismal symptoms being mucS 
ameliorated and the dyspnosa gone. During the summer ( 
1870 he was in another ward of the lufirmary, and I theo 
ascertained that he hod remained well, and that no trace of his 
aneurism could be detected. It is obvious that amidst all the 
difficulties which obscui'e the diagnosis of aneurism, especial!] 
one so uncertain as to its seat and so limited in its extent a 
this one was, this case must only be taken for what it is worth 
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e symptoms were, however, so fairly well marked, and the 
relief from treatment so great, that I tiiink I am justified in 
regarding it as proof of the efficacy of this treatment, even 
in aneurisms of this peculiar class. 

I might easily multiply liiatoriea of aneuriams treated by the 
iodide of potassium, but I think a sufficient number has been 
Riven to illustrate the mode of treatment and the amount of re- 
lief to be attained. I liave now treated after this fashion a very 
considerable number of cases of aneurism, of whom the most of 
those not related were clearly cases of aneurism of the aorta, 
mainly of its thoracic portion, and all with a similar result, 
viz., speedy relief to pain and suffering of every kind, while in 
a few there has been bo complete a subsidence of the tumour 
and relief to all the symptons, as to amount to an apparently 
perfect cure. These results are extremely encouraging, and 
when we reflect upou the entire absence of any risk to the 
patient from the treatment, and the almost absolute certainty 
of relief to his sufferings, and prolongation of his life being at 
least attained, I think I am warranted in saying, that no treat- 
ment for internal aneurism hitherto devised holds out any- 
thing like an equal prospect of relief, if not of cure, with that 
by the iodide of potassium. 

In regard to the action of the iodide of potassium in 
aneurism, there is no reason to suppose that aneurism and 
syphilis are so invariably causally related, as to lead us to 
ascribe the remarkable curative properties of iodide of potash 
to its antisyphilitic virtues. While even if this were the 
case, it would only make ita action more mysterious and 
less easily understood than we expect to be able to show 
it to be. 

Dr Chuckerbutty, as I have already stated, supposed the 
iodide to increase the coagulability of the blood, and Dr 
Eoberts seems to consider this a probable theory. The cor- 
rectness of this idea is, however, doubtful ; it might explain the 
coagulation of the blood in the aneurismal sac, but it could 
not explain the great relief to the pain which is the almost 
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previous cousoUiktion had been due to solid coagula. 
six years Wilson died and the mystery began to be solved. 
What seemed to be a firm solid nodule lying on the abdominal 
aorta, was found to be really an aneurismal sac containing 
nothing but post-vwrtem clots, its seeming solidity being due 
to the development of a calcareous plate in its anterior waU. 
Already, however, we had got the clue to what aeems to be 
the true action of the iodide. From the first it had been 
noticed that under its influence the pulsations within the saa 
and throughout the arterial system were much diminished in 
force, and this had been so marked in the second ease (Case 
XXXVII.) as to attract the attention of the patient himself. 
and had been rightly referred to reduction of the intra-arterial 
blood pressure. This, however, on the strength of Wilson 
living, had for six years been regarded aa a mere adjuvant to 
blood coagulation, hitherto the only recognised method of cure. 
Wilson dead, however, told a diQerent tale, and showed that 
lowering of the blood pressure in promoting the cure of 
aneurism did not so much aid blood coagulation, as simply sac 
contraction. An aneurism is formed because the normal 
blood pressure suffices to overcome the resistance of some weak 
part in an artery, which it gradually dilates with each pulsa- 
tion till it ruptures. Lowering of the blood pressure might 
stop any further dilatation, but it could not promote a cure 
unless the sac were simultaneously filled with coagula, or ita ' 
walls becimie thickened and contracted. Post-vwrtem examia- ■ 
ations teach us that under the influence of iodide of potassium 
coagula are only occasional and concomitant, and that the 
essential relief is obtained by thickening and contraction of 
the wall of the sac. In one ease already referred to (at p. 
358) the iodide treatment had been followed by marked 
benefit, the superficial pulsation had almost completely dis- 
appeared, and there had been simultaneous diminution of all 
the pressure symptoms. Tlie patient died in the wards of a 
colleague from a difTerent disease. An aneurism the size of a 
small orange was found coming off from the ascending aorta, 
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and from this a smaller sac, tlie size of a walnut, projected 
anteriorly and was adhereut to tlie thoracic wall in the third 
interspace. No trace of clot was found within the aneurism. 
Sections were made through various parts of the sac, and on 
examining them microscopically, the intima wa8_found to be 
everywhere diseased, granular, degenerated, and irregular in 
its thickness as if heing worn away. The muscular layer of 
the media was tolerably dense, apparently hypertrophied, over 
the large sac close to the artery ; over the small sac, at itfi 
external part, it was still present hut granular, and undergoing 
fatty degeneration. The elastic layer of the media did npt 
appear to be atrophied or degenerated in any port examined. 
The adventitia was considerably hypertrophied, especially over 
the outer portion of the smaller sac* This hypertrophy of 
the muscular coat, where that still oxista, and of the adventitia, 
with coQComitant contraction, are found in all aneurisms which 
have been treated with the iodide with any measure of suc- 
cess. Wo may refer it i£ we will to some hitherto unsuspected 
action of the drug on the musctilar and fibrous tissues, but it 
seems more rational to regard this hypertrophy of their 
muscular and fibrous tissues, under the conditions present, as 
but another manifestation of that well-known law (Paget) by 
which a hollow muscle hypertrophies when opposed to an 
obstacle with which it i& able successfully to contend. This 
theory has also this further advantage, that it gives us a true 
physiological basis for our treatment, instead of a mere 
hypothetical therapeutical idea, and that when intelligently 
acted upon we more certainly and quickly attain that amount 
of success which is possible. In recent times, foreign pharnni- 
cologiats, and chiefly a Hussion experimentalist named 
Bogolepoff, have confirmed the views just stated, so far as to 
show that one of the chief actions of iodide of potassium is 
to lower the blood tension uniformly throughout the body, by 
dilatii^ the arterioles, the heart's action being at the same 
time diminished in force. In dogs this diminution of blood 
• Case of Murray, vide p. 358 ; and Sd. Med. Jounu, Juno 1876, p. ]H2. 
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presaure and of cardiac force is frei^uently accompanied by 
increased frequency of the heart's action, unless the dose is 
much increased when slowing of the heart's action occurs 
as a precursory stt^e to paralysis. In frogs, a large dose 
dilates the arterioles, and slows the heart without any 
precursory stage of rapid action.* So far as the action on 
man is concerned, we may accept uniform dilatation of 
the capillaries as the cause of that lowering of the 
blood tension which is so important as a remedial agent 
in the treatment of aneurism. The action on the human 
heart is to diminish both the force and frequency of tlie 
pulsations, and this occasionally in a very marked manner. 
More often, perhaps, in the doses in wliich it has been 
hitherto prescribed for aneurism, there is a comparatively 
unimportant rise in the frequency of the pidsations, which 
appear not materially to interfere with the ultimate improve- 
ment of the case, though it probably prolongs it. But in aome 
few the action of the iodide is more injurious, and the heart's 
action becomes unduly quickened up even to 170 beats per 
minute ; this rapid pulsation has always a bad effect on the 
aneurism, and none of those in which it occurred did well. 
Having thus worked out the problem so far as to have got a 
distinct idea of what was wanted, lowering of the blood tension 
without increase in the number of the heart's pulsations, 
which seemed to be injurious, jnwi vi sed sape cculmdo, it 
remained to be ascertained wliether acting on those principles 
would give us bettor, or more definite results, than the hap- 
hazard method hitherto pursued. Accordingly, those cases 
which came next under treatment were put to bed for a few 
days without further treatment, their pulse rate being care- 
fully taken night and morning. So soon as the average pulse 
rate in recumbency had been sufSciently ascertained, ten 
grains of iodide of potassium iu aome bitter infusion, usually 
chiretta, were given three times a-day. If the pulse rate 

* " Znr Frage der phyaialogischen Rirbung des lodk&limn," Moakauer 
phaniuKotogy. Arhcilnt, a. 12S : iind Virchow's JahraberUht, 1878, a. 409. 
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remained unchanged, the dose weis increased to fifteen grains 
three times a-day, and we have not yet been able to get 
beyond this dose; while very often we have not been able to 
give more than ten grains without raising the pulse rate. 
When the iodide baa been thus administered, the Buccess 
attained has been quite remarkable, the cessation of pain, the 
diminution of pulsation, and the general improvement of the 
cases have been so marked, and bo rapid, as to satisfy me that 
we have now got the clue to their proper treatment It 
is unnecessary to give any cases in detail ; there are con- 
stantly cases in the wards undergoing treatment, and it is 
suibeieut to say that while formerly, with large doses, six 
months was the average time before marked improvement waa 
obtained, we now obtain similar results in three months and 
sometimes in less. Of course we are not more successful in 
curing our patients than formerly, and they still require to be 
more or less under treatment during all their lives, taking the 
iodide at intervals. But I think we are now entitled to say 
that the amount of relief obtained is no longer a matt«r of 
chance, but is largely proportionate to the period at which we 
begin our treatment. So that if we get the patient early 
enough while there is yet but little change in the media, the 
relief is rapid, and the cure may be almost complete, while it 
we have nothing but the adventitia to rely upon, a longer 
treatment is required, and the relief is less complete, though 
even in cases apparently of this character the improvement is 
sometimes very remarkable.* I have only twice seen cases of 
complete intolerance of the iodide, in one case even tho 
smallest dose gave rise to rapid pulse and to severe neuralgic 
pains of the abdomen, even when the patient did not know he 
was taking it In the other, its use was so constantly followed 
by copious herpetic eruption — so-called hydroa — that it had to 

• Thifl doctrine ub to tha ftction of iodide of ]»tossiam in Bneuriam will bo 
foQnd enuncinted in the Ed, Med, J&um. fur June 1876, at p. 1142, and in 
the Briiisk SftdUal Journal for April S, 1S79, !it p. 611, forming; ]>art of tlia 
reporbtd dittiusnian as to the treatment of intomnl anonrisms »t the Qlugow 
I'atbological and Clinical Socitity oa Haich 6, 1879. 
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fated m die motLaeaom oam, Ae ] 
U> bide ior foUjr tea of the dercs wn^ he ■ 
■qr mtfd, BOitwii^ pcnsiUed even to ton ^paa In i 
■oyattenqit to do lo bring «lw»y« attended by a jp cau e 
hi* dingreeable qmqCooia. I have do doubt that the a 
■ tta i oad in hi» owe, — wen a« in others. wusTeryg 
doa to the long-eoiituiiied perfect reat in the i 
poiitioo; and ia the treatment of w i 
intenul aoeotiani, I duiald consider H meet onwiw to a 
the eatfiajmeol of this nmfde bat effictait mode of aidii^ the 
enre, So doubt the enforcement of this portioa of the ticat- 
ment is irksome and impossible of attainment without the 
intelUgcnL ac<[uieBceDce of the patient * bnt I hare not had 
any difficalty in obtatning this, on explaining my reasons and 
the object I bad in view ; and I may make tbe same remark 
on to di(!t. Aware of tbe evils of Btan-ation on the one band, 
and of plethora on tlie other, my patienU were at first pot 
upon a somewhat restricted mixed diet — fish, chicken, or rabbit 
being given for ilinner, at first at all events, more easily 

* (Iml mllaf, howav«r, Id oft«n oliUlaed from this trestmcnt ntttiotit rvat ia 
thn rMumlwnt portun, nnd whore it U deairablo to praTent tli« pntieDt ftom 
kiuiwfng 1iE« otrn iMnilitlon thl* may bo dixpODBed with ; but I would not 
willingly <Io M la kny wrloiu wm'. Mid what coao of u 



iligestetl generally and less apt to give rise to Bo-called bilious- 
ness tbau beef or mutton, &c., while they were told voluntarily 
to restrain their appetite as much as possible, and to make use 
of DO more than what they felt to be sufficient to maintain 
themselves. In regard to fluids, water, tea, or milk alone 
were allowed; and though they were not doled out in a 
measured quantity, yet similar directions were given in regard 
to them as in regard to solid food ; explanations were given 
in regard to the result desired, and the evils to be avoided, 
and careful inquiries were daily made as to the mode in 
which this advice was being complied with, so as to 
impress its necessity and importance upon the patients. 
I have had no reason to be dissatisfied with the result of this 
reciprocal confidence between patient and physician, and I 
believe it to be more conducive to the well-being and the 
comfort of the former, than any more precise definition of 
amounts by weights and measures. The principles of the 
treatment were intelligibly laid down, and intelligently acted 
upon, and the eSecta daily noted; and the result has been, 
tliat all of my patients have, without becoming plethoric, yet 
preserved a healthy and well-nourished appearance throughout 
the whole of their tedious treatment. Latterly, however, I 
have been less scrupulous in this respect, having had even 
better results when full diet was allowed;* and whOe the 
unnecessary ingestion of fluids should be avoided, the iodide 
produces such free diuresis that this requires the less to be in- 
sisted on. Alcohol, however, in any form, I have foimd to he 
certainly injurious, and its use should never be permitted, ex- 
cept when it is absolutely needful, and then only temporarily. 
1 need hardly say that, notwithstanding the great and mani- 
fest relief obtained in almost all cases of aneurism by this treat- 
ment, positive cures can only be exceptional, of comparatively 
rare occurrence, and the result of long-continued and careful 
treatment An aneurism may prove fatal in many various 

* The iodide ofpotaaliis believed by BoinB(i>irf6Katmneror, Virchow'e jlroAw., 
bd. lix.) to destroy tbo albuminatea in the blood, und for this Tcuon wo 
see that anr patients are siilliciuiilly fml. 
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ways besides rupture, and the relief obtained can only be 
regarded as unequivocally tending towards & cure, when, from 
t!ie symptoms, it is apparent tbat the nneurism is shrinking 
in all its dimensiona. Eveu then iucautious exertion may 
rupture the sac at some weak point, and death may thus 
ensue while the patient is flattering himself that he is being 
cured. Compression of important organs by a solidified sac 
may induce dangerous and even fatal complications, and even 
under the most favourable circumstances, the occurrence of an 
aneurism of a large aud important artery proves the existence 
ol' such a diseased coudition of the arterial coats aa will render 
the patient's Ufa ever after a precurious one. 

Notwithstanding the great relief to the symptoms in almost 
every case, it is obvious that anything beyond this — anything 
at all approaching to a cure — can only be expected when the 
aneurism is detected early, and chiefly in comparatively young 
individuals, in whom there is probably a less seriously or 
generally diseased condition of the arterial coats than in those 
who are more t^ed. On the other hand, if there is any evi- 
dence of a greatly diseased condition of the arterial coata, tida 
■would form an unfavourable element in estimating the pro- 
bability or completeness of a cure ; and the presence of more 
than one aneurism in the same person would seem likely to 
reduce still further the chances of anything beyond mere 
temporary improvement. But the history of Case XXXVIII. 
shows that even in such cases this improvement may be so great 
as to be well worth all the trouble expended in attaining it. 

The results obtained were unquestionably due to the iodide 
alone, though adjuvant treatment no doubt assisted materially 
in bringing them about. Still the iodide alone is quite capable 
of producing by itself a most marked benefit. In 1873, I had 
under my care a gentleman, with a large aneurism of the aortic 
arch ; his maiu symptoms were a remarkable vox anserina, 
and constant headache, flushed aud turgid face, &c., the result 
of compression of the large veins. Under the use of the iodide 
in twenty-grain doses, without any other treatment, all theae 
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symptoms were so greatly relieved, and even his voice so much 
improved, that he ceased to think himself an invalid. This 
gentleman subsequently relapsed from over exertion, his head 
and arms were so turgid, his quasi-apoplectic sjrmptoms so 
severe, and his aneurism so large, that a late distinguished 
physician gave him only a fortnight to live. Nevertheless he 
recovered so completely that the last time I saw him it w^ to 
be reproached for my mistaken diagnosis, as some medical 
friends had told him he had no aneurism. I need not add that 
I could still detect the aneurism, and told him so ; he died last 
year from embolism. You will distinctly remember then, 
that while I do not claim that we can perfectly cure aneurism 
by iodide of potassium, or by anything else, yet I am quite 
certain that at the present day we possess no other remedial 
agent or mode of treatment which so surely gives relief, and 
so frequently prolongs life, as the iodide of potassium ; even 
apparently the most hopeless cases being not always beyond 
its palliative influence. While therefore I freely acknowledge 
the importance of recumbence as insisted upon by Tufnell, 
and even admit the possible utility of a limitation of the diet 
in such cases — within reasonable bounds — I claim for the 
treatment by iodide of potassium that its action is in strict 
accordance with physiological laws, and that it is capable of 
relieving the symptoms of aneurism more uniformly and 
effectually than treatment of any other character, and that even 
without any adjuvant treatment whatever, though, of course, 
its success is most materially promoted by such treatment 
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AccBNTUATiON of aortic second, how 
produced, 31 ; of pulmonary second, 
80, 276 ; what it signifies, 31 ; may 
be replaced by reduplication, 33. 

Adhesions, pericarditic, their influ- 
ence on precordial pulsation, 7. 

Albuminuria, a sign of cardiac disease, 
its cause, 279. 

Alcohol in heart disease, 109. 

Amyl, nitrite or, in angina pectoris, 
306. 

Anjbmia, signs of, 3, 5 ; cerebral from 
weak heart, 258. 

Aneurism, abdominal, diagnosis of, 
387 ; Aortic signs of 9, 10 ; varie- 
ties of, 371, ; situation of, 373; 
causes of, 374 ; signs of, 375 ; 
simulation of, 176, 208, 355, 376 ; 

Sain a sign of, 377 ; dypsnoea, 378 ; 
ysphagia, 381 ; cough, 380 ; 
pressure on vessels or heart, 381 ; 
alteration of radial pulse by, 381 ; 
alteration of pupil by, 384 ; dulness 
on percussion, 384 ; course of, 
388 ; rupture of not necessarily 
fatal, 388 ; not incompatable with 
active life, 405 ; spontaneous cure 
of, 390; treatment of, by fine iron 
wire, 392 ; by electrolysis, 392 ; 
by ereotine, 398 ; by pressure, 
400 ; by Valsalva's method (star- 
vation), 400; by Tufnell's plan 
(rest and moderate diet), 403 ; by 
iodide of potassium, 404 ; does not 
necessitate recumbency, 404, 462 ; 
history of treatment, 406 ; cases 
illustrative of, 411-455 ; actions of, 
453 ; does not coagulate blood, 454 ; 
lower blood pressure, 456 ; induces 
contraction of sac, 457 ; mode of 
administering, 458 ; time required, 
459 ; adjuvant means, 460; results of 
treatment, 459, 463 ; intolerance of, 
459 ; destroys albuminates, 461. 

Aneurism, innominate, diagnosis of, 
444. 

Angina pectoris, clinical histonr of, 
295 ; state of heart after death n'om, 
296 ; pathology of, 297 ; causes of. 



303; may be feigned, 298; hysterical, 
298 ; case of acute, 300 ; traumatic 
304; modes of death in, 305; source 
of danger in, 306, 311 ; treatment 
of, 306, 312 ; amyl nitrite in, 306 ; 
cause of failure, 308; chloroform in, 
308 ; morphia in, 308 ; arsenic in, 
313 ; iron and strychnia in, 314 ; 
digitalis in 314 ; nitro-glycerine in, 
315, note. 

Aorta, malposition of, simulating 
aneurism, 355 ; due to rickets, 357, 
368 ; murmurs in, 369. 

Aorta, abdominal, abnormal pulsation 
of, 9 ; 272. 

Aortic dulness, how to map out, 23. 

Aortic incompetence, murmurs heard 
in, 47, 70 ; compensation of how 
brought about, 73 ; imnortance of 
Pas(^'s law in, 76 ; effects of, on 
cardiac circulation and nutrition, 81 ; 
pulse tracing in, 88 ; longevity in, 
81 ; sudden death in, 81 ; treatment 
of, 102 ; digitalis in, 105 ; prognosis 
in, 93; modes of death in, 93; cause of 
failure of heart in, 85, pulse of, 86. 

Apex beat, normal position of, 7 ; 
displacement of, 11, 12, 325. 

Apoplexy, pseudo, the result of 
cardiac disease, 258, 277. 

Arsenic in cardiac diseases, 108 ; 
351 ; in angina pectoris, 313. 

Arteries, relation of semilunar valres 
to coronary, 80. 

Artery, dilated, may simulate 
aneurism, 444. 

Asthma, cardiac, 3, may depend on 
antemia alone, 3. 

AiiYSTOLE, death from, 95 ; its pheno- 
mena, 95, 340. 

Atrophy, cardiac, signs of, 10. 

Auricular-systolic murmur (in 
rhythm), vide Presystolic murmur. 

Auricular-diastolic murmur, 128, 
233. 

Auricular murmur (in position), 
171, 209. 

Auricular pulsation, 175. 

Auscultation, cardiac, 26, 

2G 
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BsLLADOtlNA 

Blaod's PrLU. 

Blood prbsspbb, aortic, phi 

resulting from defective. 275;doc!iaB 

of, the cauas of deatli, 73. 
Blood- VESSBi^ presBure un, a sign of 

aueuriBm, 381. 
BRSATiiLcsiiNEKi!, MnliiLC, distiiictivo 

featurea of, 2 ; cMiaea of, 276 ; 

senile fonn of, S ; miiy depend upoii 



63; III.,58;IV.,B8[V„Sfl;VI. 

S9. 
Ca^ VII. UitrnUtonmlB, 120 ; VIII. 

121; IX., 121; X., IB* ; XI., 127 
XII., 137 ; XIII., HO ; XIV., Ii2 ; 
XV., 1*7; XVI., 160. 

Case XVII. C'umblu mitral regnrgita- 
tion, 177; XVIII., 183; S3X„ 
185. 

Case XVII. iw, Cumhla tricuspid re- 
gurmtation, 197; XVIII. bit. in- 
curable triciupid roifurgitatiDn, 

lee. 

Cask XX. SyHtolic mui'mnr in pul- 

inonioj area, 21* ; XXI.. 217 ; 

XXII., 219. 
Case XXIIl. Coogenittd mBlformation 

of [lulmoDary oi'tery, 22B. 
Case XXIV. Mitral BtenosiH with 

vaninhing murmur, 23B. 
Cask XXV. Cardiac jaundice, &c., 283; 



80*. 
Casb XXIX, Rheumatic pericarditis, 

821 ; XXX., auppiiratiVB periunr- 

ditU, 328. 
Casb XXXI. Mvotiarditis, 333; 

XXXII., 335. 
Cash XXXIII. Fatty heail, 3*8. 
CabbXXXIII., Au. Aneiimm treated 

bjek'ctrolytiis, 395; aortic 



Cabb .XXXIV, UiHpluoed aorta, S6S ; 

XXXV.. 864. 
Case XXXVl., Aneurism of aorta 

tmtL'd bf iodide of potassium, 411 ; 

XXXVIL, *ia; XXXVIU., *I7; 

XXXIX., *22; XL., *28 ; XLL, 

*27! XLII., i87: XLIll., *42; 

XLIV., **3; XLV., **5 ; XLVI., 

**8; XLVII,,*51. 
Ckrasimi, on tlie aomilunar vnlvcs, 

81 ; cause of second souud, 33. 
Cblobofohm in aocina pectuiiii, 303. 
Clll.ouosl.s iuturahle, ISfl ; curablv, 

I6S ; mnrmitrs aadiblu in. 168. 



CnoRBA, developaient of i 
tolic murmur m, 130. 



taucG, 96. 

DlAQNOBia, general, of cardiac diaeaaev 
1 ; of state of aortic oriGce froin tbe 
murmurs present, 70 ; of canliac 
murmurs generslty, 3* ; of mitral 
stenosis, 111, 139, H*, 180; of 
curable mitral regurgitation, 165 ; 
of tricujisid regulgitalion, 191 ; of 
pericarditis, 323 ; of aortic aneur. 
lam, 376, 387- 

DiGiTAUB, its action, 10*, 338 ; it* 
action in aortic regurgitatiou, 106 ; 
its dose in aortic regurgitation, 107; 
indications for slopping its enijiloj- 
ment, 107; tooic drae, 3*2, 3*« ; 
cnmulative dose, 343, 345 ; effects 
of saturation, 346 ; allorhythmia 
duo to, 34G ; flow of urine tost of 
action, 3*5 ; diuretic action often 
delayed, 8*6 ; forms of cardiac 
disease in whicli it may be used, 
3*7; moat uotflwoTthy preparatiou^ 
844. 

DiotTALiKB, Nativclle's crystallised, 
dose of; 3*4. 

DiLATATIOK OF HEABT, t 



Dbopst, canliac, usually< 

instep, i, 28e ; mare rarely as ascites, 

286 : treatment of, 35*. 
DvLSxas, circumscribed. 



Dtsfhaoia a ugn of 



Elkutuolyhih 






treatment for 



EUBOUSM a freijueut result of 

disease, 276, 286. 
Endouauditih, diagnosis of, SSA, 
Entejiic FBVBit, development (rfi 
eystoliu murmur iu, ISl. 

riOABTaio PCisATioN, from syi ^ 

depression of liver bv right vuulricl^ 
8, 103 ; from systotie deprvaaicii of 
liver by an aneurism, 9 ; from ' 
puhiation of liver, 8. 191 
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sources and fonns of, 9, 272 ; from 

systolic elevatioQ of liver, 9. 
Epilepsy, pseado, the result of cardiac 

disease, 258, 277. 
Ergot iu heart disease, 850. 
Ebootine, hypodermic injection of, as 

a treatment for aneurism, 898. 
Erysipelas, development of mitral 

systolic murmur in, 181. 
Examination of patient, mode of 

conducting, 4. 
Excito-motor, nerves of the heart, 

253. 
Exercise, use of, in the treatment of 

cardiac disease, 854. 

Fatty heart, the diagnosis of, 808, 
809 ; use of digitalis in, 848 ; chloro- 
form in, 812. 

Flatitlenoe a sign of cardiac disease, 
279. 

FrEMISSEMENT CATAIRE, 12, 118, 142. 

Qanglia, cardiac, functions of, 252. 
Gangrene duo to embolism, 277. 

Hjemic MtniMTJR, histoiy of, 172; 
development of, 174 ; liarey's view 
of, untenable, 178 ; correct explana- 
tion, 178 ; in fevers, 181 ; patho- 
logical importance of this view, 
182. 

Heart, pressure on the, a sign of 
aneurism, 882. 

Heart, fed during systole, 80 ; latent 
energy of, 84. 

HiBMOPTYsis, in mitral stenosis, 138, 
141 ; the result of embolism, 277 ; 
in aortic regurgation, 96. 

Hepatic pulsation, 8, 9, 198, 194. 

Hypertrophy, cardiac, signs of, 10 ; 
the result of pericarditis, 331 ; of 
syphilis, 387; compensatory, 74, 
76 ; cause of, 80. 

Hypoplasia of aortic system, 159 ; 
Virchow's views of 160, note ; 
influence of, on the prognosis in 
mitral stenosis, 160, 168. 

Incompetence of aortic valves, the 
mumurs heard in, 46. 

Infarction, pulmonary, its results, 
276, 286. 

Inhibitory nervous system of the 
heart, 239. 

Inhibition, cardiac, 260 ; from 
emotion, 260 ; cases of, 261 ; cold, 
a cause of, 263 ; pathology of, 263, 
264. 

Inspection, information to be ob- 
tained by, 6. 



Intensity, position of maximum of 
murmur, 86, 40. 

Intermittent aution of heart, un- 
known in fostus, 255 ; common 
enough after birth, 255 ; merely 
exaggeration of ordinary pheno- 
menon, 262 ; often purely nervous, 
260 ; due to emotional mhibition, 
260; treatment of, 265; diet in, 
269; alcohol in, 268; drugs in, 270. 

Intestinal catarrh a sign of 
cardiac disease, 282. 

Iodide of potassium, in syphilitic 
hypertrophy, 837 ; in the treatment 
of aneurism, 404 ; history of this 
mode of treatment, 406 ; results of, 
459, 468 ; mode of administering, 
458 ; time required, 459 ; adjuvant 
treatment, 460 ; mode of action of, 
453. 

Iron in the treatment of cardiac 
disease, 108, 352. 

Irregularity of pulse, a sign of 
mitral stenosis, 123 ; depends on 
weakness of heart wall, 123 ; may 
be due to atherosis of coronaries, 
123 ; or gout, 257. 

Jaundice a sign of cardiac disease, 

282, 284, note. 
Jugular veins, undulation in, 6 ; 

pulsation in, 6, 193. 

Longevity in aortic incompetence, 92. 
Lung, retraction from base of heart, 
12, 212. 

Measles, development of mitral sys- 
folic murmur in, 181. 

Menorrhagia, a sign of cardiac disease, 
279. 

Mitral regurgitation, curable, 165 ; 
treatment of, 188 ; incurable, 134, 
154. 

Mitral stenosis, on the mumurs 
distinctive of, 110, 124, 129, 134, 
150, 155; varieties of murmurs in, 
and their causes, 130 ; diagnosis 
of, 139, 144, 148, 161, 162, pro- 
gressive history of, 157 ; prognosis 
of, 163 ; a cause of tricuspid 
regurgitation, 157, 195. 

Morphia in heart disease, 108, 852 ; 
in angina pectoris, 308. 

Murmur, double in arteries, a sign of 
free regurgitation, 61 ; how pro- 
duced, 63 ; Duroziez' view regarding, 
68. 

Murmur, auricular, in position, 
what is it, 171, 209 ; in rhythm, 
vide Presystolic murmur. 



U0IUIUK8, CAKOIAO, tlieirgeDetoldiag- 
aoiia Zi; ' ' " 

234, 284; 
41 ; on the dugntuds of eiocaidioc, 
41 ; due to the farmBitian of fluid 
veins, 43 ; distinctiTo of vftrious forms 
of aorljo regurfptation, 47, 70 ; 
distinctivo of mitral atenoais, 110, 
134 ; hnmic, vide Hnimc murmurs : 
pulmonary, vide Pulmonary btsh. 

Muscui-^B debility and reUzatiou, 
influence of, on the productioD of 
cardiocmonnura, 16fl ; causes of, 167. 

Myocarditis, cues of, 333, 33G. 

SAmrrn'a views as to the mitni! origin 
of soma systolic murmurs aodiole 
in the pulmonary area, 171. 

Hebves of heart, 253. 

C£deua of luuga, oiuse of, 277. 

Pais a Bynipton of heart disease, 294; 
causea of, 294 ; a aymptom of aub- 
atcniBl aneurism, 303 ; of aneurism 
generally, 377 ; of angina pectoris, 
206. 

Falfatiok, inrermatian to be derived 
froni, 10 ; pgiota to be noted. 12. 

Palpitatios, cardiac, 272: epigastric, 
272. 

PsBCUIAIOK, cardiac, 13 ; what vm 
learn from it, 17 ; liow to perform 
it, 23. 

Pbrioardiuu, adhesions of, Ihotr in- 
flaonca on the precordial pttlsHlion, 
7 ; eOusion into favours production 
of epigastric pulsation, S ; should 
it be tapped, 328 ; adherent, S31, 

pKBiCAnDiTis, an early symptom iu 
rheumatism, rarely fstal, 320 ) diag- 
nosis of, 323 : treatment of, 328 ; 
suppurative case of, 32S. 

Pitch of peecuebion notb, how it la 
varied, IS. 

Pnevuoma, embolic, 27B, 2SS. 

PoLTfuiA, serous, 173. 

Pbbcordial regiun, prominence of, 
7 ; permaueut depression of, 7 ; 
rhythmical depression of, 7. 

PBiKiDltE in the ttentment of aneu- 
rism, 400. 

pBEflTaTOLic MUBMiTB, what itifl. 111; 
history of, 111 ; position of, 112 ; 
how to time, 114 ; diverse opiniomi 
concerning, 110 ; vocalisation of, 
118, 133 ; true rhyUim, 117 : 
graphic reprosentntiou of, IIB ; 
jiiilse tracings in, 124, 137, 143; 
inQuotice of posture on, 135 note. 

Ppei'do MURMrn, 324, 

PdLMOSaBY AltEA, ayatolii 



audible in, have two [ 

muimnm iulctiBtty, 209, 310, 211; 

maybe congenital, 225 ; murmormaj 

be diastolic, 232. 
PliLBATiON, auricnUr, 175. 
PuLBATiOK, capiU&[7, 65. 
PiTLSATiOK, visible arterial, Q, 65. 
Pl-lsation, vENoua, fl, 192. 
Pulsation, EiisAsrsio, 9, 193, 194, 

273. 



right ventricle, 9, 
anenrismal impulse, 10. 

PlTlfATION, OAsDiAchawtotinM,10; 
bigemiual, 2&G, 187, note. 

PuLSB of amemia, 4 ; of aortic Lncoa- 
potcncc, 5, 86, 88 ; of mitral diaraati 
fi ; in mitral stenosiA, 123 ; inter' 
mission of the, 32, 250 ; irregularis 
of, 32, 260 ; slow pulse in gontr 
hoad, 258 ; views of G«loD alM 
Eraatstratus in regard to, S7, note ; 
delayed in aortic inccmneteDce, S8 ; 
advantage of electricity in detei^iiw, 
88 ; bigeminal, 254 ; detnyed m 
dilated arteries, 365 ; effect of 
tecumhency on its frequency, 366, 



PuiLBIHO THBIU^ 12. 

Kecuwience, efi'Bct of, on pulse, 403. 

Rbduplicatioh ofthe cardiao sounds 
how produ''ed, S3 ; of tlie soeand 
sound cauK of, 33, note ; may be 
heard in health, 34 ; cause of in 
health, 34. 

Rklaphino feveb, development of 
mitral systolic murmur in, 181. 

REitT, importance of^ in the tnutmeat 
of cardiac disease, 353, 

RnBUNATisH, acute, developtnmt of 
uardiocmurmursin, 179 ; treatment 
of, 316 ; by salicin, 317, 819 ; 
salicylates in, 318; hyperpjriHEia 
in, 313, 

RaTTUif of a murmur, how to deter- 
lie, 36. 



development of mitral 
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Simulation of aortic anenrism, 211, 

855, 376. 
Smallpox, development of mitral 

systolic mnrmur in, 181. 
Sound, Traabe on double in arteries, 

63 ; really venous, 64. 
Sounds of the heart in infancy, 25 ; 

auscultation of, in the adult, 25 ; 

mode of differentiating left from 

right, 27 ; heard outside of cardiac 

area, signification of, 32 ; redupli- 
cation of, 83. 
Sound, second, of heart, Laenuec's 

view regarding, 129 ; accentuation 

of, vide Accentuation. 
Spontaneous cure of aneurism, how 

effected, 390. 
Sphtomooraphic pulse tracing, and 

their value, 89 ; of aortic diseases, 

88 ; mitral disease, 124, 137, 143 ; 

of a bigeminal pulse, 254 ; of a 

bigeminal heart beat, 255. 
Stenosis of the mitral valve, vide 

Mitral stenosis. 

Temperature, sudden rise of in 
embolism, 276. 

Thrill, cardiac, 12, 118, 142. 

Thrombosis of the veins and heart, 
276 

Tricuspid reguifritation, 190 ; physica 
signs of, 191 ; curable, due to bron- 
chitis, &C., 191 ; incurable, due to 



pulmonary emphysema, 196 ; in- 
curable, due to cardiac diseases, 156 ; 
195 ; prognosis in, 191. 

Tufnell's treatment of aneurism^ 
408. 

Typhus, cause of infrequency of mitral 
systolic murmur in, 181. 

Urink, diminution of, an early sign of 
cardiac disease, 278 ; an early in- 
dication of the excessive action of 
digitalis, 345. 

Valves, cardiac, even when incom- 
petent, may be rehabilitated, 165, 
190, 236 ; valvular lesion may be 
mute, 2. 

Vanishino of cardiac murmurs, 35, 
224, 234 ; twofold mode of pro- 
duction, 236. 

Variation of the murmur in mitral 
stenosis, 119, 135. 

Varieties of uncunsni, 336. 

Veins, Savart'a fluid, 43, 169. 

Ventricle, dilatation of right, may 
produce epigastric pulsation, 8. 

Weeping aneurism, what it is, 388 ; 

case of, 451. 
Wire, the introduction of iron, into an 

aneurismal sac as a mode of cure, 

392. 
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Practical Anatomy : 

AManualofDissectioiB. ByCH 
Heath, Sureeon to University College 
Hospital. Fifth Edition. Ciown 8vo, 
with 24 Coloured Plates and a6g Engrav- 
ings, iSs. 

Wilson's Anatomist's Vade- 
Mecum. Tenth Edition. By Geokub 
Buchanan, Professor of Clinical Sui^ery 
m the Univenity of Glasgow; and HenhV 
E. Clark, M.R.C.S., l«cturer on Ana- 
tomy at the Glasgow Royid Inlirtnan' 
School of Medicine. Crown Svo, with 
450 Engravings (including a6 Coloured 
Plates), l8s. 

Braune's Atlas of Topographi- 
cal Anatomy, after Plane Sections of 
Frozen Bodies. Tiajistated by EdwaKO 
Bellamy, Surgeon to, and Lecturer on 
Anatomy, &c., at. Charing Cross IIos- 

SilaL Large Imp. Svo, with 34 Photo- 
thographic Plates nnd 46 Woodcuts, 40G. 

An Atlas of Human Anatomy. 

By RICKMAS J. GODLEE, M.S., 

F.R.C.5., Assistant Surgeon and Senior 
Demonstrator of Anatomy, Universily 
College Hospital. With 48 Imp. 410 
Plates (ill ^E<"'^)> ^d B volume of Ex- 
pkoatory Text, Svo, jQ^ 14s. 6d. 

Surgical Anatomy : 

A Series of Dissections, iUusliatiiie the 
Principal Regions of the Human Body. 
By Joseph Maclisk. Second Edition. 
51 folio Plates and TexL Cloth, £1 izs. 

Medical Anatomy. 

By Francis Sibson, M.D., F.R.C.P., 
F.R.S. Imp. folio, wilh 21 Coloured 
Plates, cloth, 4js., half- morocco, 50s. 



Anatomy of the Joints of Man. 
By Henry Morkis, Surgeon to, and 
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